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forgets: 


MORE  THANJUSTANOTHER  PflETTY  HUIE, 


Says  who?  Says  ANSI. 

Specifically,  subcommittee  X3B8  of  the  American 
National  Standards  Institute  (ANSI)  says  so.  The  fact 
is  all  Elephant^^  floppies  meet  or  exceed  the  specs 
required  to  meet  or  exceed  all  their  standards. 

But  just  who  is  "subcommittee  X3B8"  to  issue  such 
pronouncements? 

They're  a  group  of  people  representing  a  large, 
well-balanced  cross  section  of  disciplines— from 
academic,  government  agencies,  and  the  computer 
industry.  People  from  places  like  IBM,  Hewlett-Packard, 
3M,  Lawrence  Livermore  Labs,  The  U.S.  Department 
of  Defense,  Honeywell  and  The  Association  of  Com- 
puter Programmers  and  Analysts.  In  short,  it's  o  bunch 
of  high-caliber  nitpickers  whose  mission,  it  seems,  in 
order  to  make  better  disks  for  consumers,  is  also  to 


make  life  miserable  for  everyone  in  the  disk-making 
business. 

How?  By  gathering  together  periodically  (often, 
one  suspects,  under  the  full  moon)  to  concoct  more 
and  more  rules  to  increase  the  quality  of  flexible 
disks.  Their  most  recent  rule  book  runs  over  20  single- 
spaced  pages— listing,  and  insisting  upon— hundreds 
upon  hundreds  of  standards  a  disk  must  meet  in 
order  to  be  blessed  by  ANSI.  (And  thereby  be  taken 
seriously  by  people  who  take  disks  seriously.) 

In  fact,  if  you'd  like  a  copy  of  this  formidable  docu- 
ment, for  free,  just  let  us  know  and  we'll  send  you 
one.  Because  once  you  know  what  it  takes  to  make 
an  Elephant  for  ANSI . . . 

We  think  you'll  want  us  to  make  some  Elephants 
for  you. 


ELEPHANT.  HEWY  DUTY  nSKS. 

Distributed  Exclusively  by  Leading  Edge  Products,  Inc.,  225  Turnpike  Street,  Canton,  Massachusetts  02021 
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IF  YOU'RE  WAITING  FOR  THE 

PRICE  OF  WORD  PROCESSORS 

TO  FALL  WITHIN  REASON. 


IT  JUST  DID. 


^No^tos 


Everyone  expected  it  would  happen 
sooner  or  later. .  .with    .      ;r-:[-i    . . 
it  already  has!  Now  all  the  marvelous 
benefits  o(  expensive  and  advanced 
word  processing  systems  are  available 
on  Commodore  computers,  America's 
largest  selling  computer  line,  WordPro 
PLUS,  when  combined  with  the  new  80 
column  CBM  8032,  creates  a  word  pro- 
cessing system  comparable  to  virtually 
any  other  top  quality  word  processor 
available— but  at  savings  of  thousands 
of  dollars! 

TM  WordPro  is  3  Re^islered  Trademark  ol  Prolessional  Software,  inc.  WordPro  was  written  by  Slave  Punter. 
All  speclKcations  subject  to  change  wittioot  fwlice. 


New,  low  cost  computer  technology  is 
now  available  at  a  fraction  of  what  you 
would  expect  to  pay.  This  technology 
allowed  Commodore  to  introduce  the 
new  and  revolutionary  CBM  8032 
Computer. 

WordPro  PLUS  turns  this  new  CBM 
8032  Computer  into  a  sophisticated, 
time  saving  word  processing  tool.  With 
WordPro  PLUS,  documents  are  dis- 
played on  the  computer's  screen.  Edit- 
ing and  last  minute  revisions  are  simple 
and  easy.  No  more  lengthy  re-typing 
sessions.  Letters  and  documents  are 
easily  re-called  from  memory  storage 
for  editing  or  printing  with  final  drafts 
printed  perfectly  at  over  five  hundred 
words  per  minute! 


Our  nationwide  team  of  professional 
dealers  will  show  you  how  your  office 
will  benefit  by  using  WordPro  PLUS,  At 
a  price  far  less  than  you  realize. 


Invest  in  your  olfice's  future. . . 
Invest  in  WordPro  PLUS-  ■  - 
Call  us  today  for  Ifie  name  of  the 
WordPro  PLUS  dealer  nearest  you. 

Professional  Software  inc. 

51  Fremont  Street 
Needham,  MA  02194 
(617)444-5224 
TELEX:  95  1579 


Q  comnno 


dore 


Model 


JUST  A  SAMPLE  OF  THE  MANY  PRODUCTS  WE  CARRY,  CALL  US  FOR  OUJL 
WE  WILL  MATCH  SOME  ADVERTISED  PRICES  ON  CERTAIN  PRODUCI 


rO-PAGE  CATALOG, 
to  UNDER  SIMILAR  "IN  STOCK  "  CONDITIONS. 


Tomorrow's  Technology  Today 


Cr 


C  Commodore  Computer 

VIC  20  Personal  Computer   $  299.95 

VtCISIS  Graphic  Printer $  395.00 

CBM  4016 $  995.00 

CBM  4032 $1295.00 

CBM  8032 $1495,00 

CBM  SuperPet9000 $1995.00 

CBM  8050  Dual  Disk  Drive $1795.00 

CBM  4040  Dual  Disk  Drive $1295.00 

CBM  2031  Single  Disk  Drive $  695.00 

CBM  4022  Tractor  Printer $  795.00 

CBM  8010  IEEE  Modem *  279.00 

CBM  Dafaselte $     74.95 

CBM-IEEE  Interface  Cable $     39.95 

IEEE-IEEE  Interface  Cable   $     49.95 

NEC  Spinwriter  Printer 

NEC  7730 $3085.00 

NEC  7710 $3085.00 

NEC  7720 $3610.00 

NEC  3510 $2290.00 

NEC  3500RD $1895.00 

Tractor  Feed  Options  are  available 


Atari 


Atari  400 16K $  399.00 

Atari 800 16K[incI. BASIC  cartridge}.  $  899.00 

Atari  410  Recorder $  99.95 

Atari  810  Disk  Drive $  599.95 

Atari  822  Thermal  Printer    $  299.95 

Amdek  IVIonitors 

Video  lOOG  (Limited  Quantity) $  179.00 

Video  300G $  200.00 

Color  1    $  449.00 

Color  2 $  999.00 

Diablo  630  Printer 

Diablo630 $2710.00 

Tractor  Option $  350.00 


Professional  Software 

WordPro'^'  — A  Family  of  CBM  Word  Processing  Programs 

WordPro2  Plus $  199.95 

WordPro  3  Plus $  295.00 

WordPro  4  Plus $  450.00 

WordPro  5  Plus(for  CBM  8096) $  450,00 

The  Administrator  (DataBase  for  CBM)   $  650.00 

POWER^"(Programmer's  Utility  ROM) $  89.95 


infoPro™  (DataBase  for  CBM) $  295.00 


Epson  Printers 

MX-70 $  299.95 

MX-80  w/graphtrax $  645.00 

MX-80FT $  745.00 

MX-lOO  FT $  945.00 

INTERFACE  CARDS 

8141  RS'232  Interface  Board $  75.00 

8145  RS-232  Interface  Board 

W/2K  Buffer $  149.00 

8151  RS-232  Interface  Board 

w/X/ON-X/OFF $  170.00 

8161  IEEE  Interface  Board $  55.00 

8131  Apple  Interface  Card   $  85.00 

8232  Apple  Interface  Cable $  35.00 

8220  TRS-80  Cable $  35.00 


CIVIDIVIupet 

MC-800AMupel  Controller  $  995.00 

(Multi-User  Controller  for 

CBM  Computers) 
CM-100  Channel  Module  .  .  $  250.00 
Printer  Module S  350.00 

Qume 

Spring  tJ/4S $2495.00 

Tractor  Option $  210.00 

WordPro,  POWER  and  InfoPro  are 
registered  trademarks  of 
Professional  Software  Inc. 


NEECO 

679  Highland  Ave. 
Needham,  MA  02194 


(617)  449-1760 

TELEX:  951021 


MON-FRI  9:00- 5:30  E.S.T. 
MASTtRCARD  'VISA 


Turn  your  Apple  into  the  world's 
most  versatile  personal  computer. 


The  SoftCard™  Solution.  SoftCard 
turns  your  Apple  into  two  computers. 
A  Z-80  and  a  6502.  By  adding  a  Z-80 
microprocessor  and  CP/M  to  your 
Apple,  SoftCard  turns  your  Apple  into 
a  CP/M  based  machine.  That  means 
you  can  access  the  single  largest  body 
of  microcomputer  software  in  exist- 
ence. Two  computers  in  one.  And,  the 
advantages  of  both. 

Plug  and  go. The  SoftCard  system 
starts  with  a  Z-80  based  circuit  card. 
Just  plug  It  into  any  slot  (except  0)  of 
your  Apple.  No  modifications  required. 
SoftCard  supports  most  of  your  Apple 
peripherals,  and,  in  6502-mode,  your 
Apple  IS  still  your  Apple. 

CP/M  for  your  Apple.  You  get  CP/M 
on  disk  with  the  SoftCard  package,  It's 
a  powerful  and  simple-to-use  operating 
system.  It  supports  more  software 
tfian  any  other  microcomputer  operat- 
ing system.  And  that's  the  key  to  the 
versatility  of  the  SoftCard/Appie. 


BASIC  included.  A  powerful  tool, 
BASIC-80  IS  included  in  the  SoftCard 
package.  Running  under  CP/M,  ANSI 
Standard  BASIC-BO  is  the  most 
powerful  microcomputer  BASIC 
available.  It  includes  extensive  disk  I/O 
statements,  error  trapping,  integer 
variables,  16-digit  precision,  exten- 
sive EDIT  commands  and  string  func- 
tions, high  and  low-res  Apple  graphics, 
PRINT  USING,  CHAIN  and  COM- 
MON, plus  many  additional  com- 
mands. And,  it's  a  BASIC  you  can 
compile  with  Microsoft's  BASIC 
Compiler 

More  languages.  With  SoftCard  and 
CP/M,  you  can  add  Microsoft's  ANSI 
Standard  COBOL,  and  FORTRAN,  or 


Basic  Compiler  and  Assembly  Lan- 
guage Development  System.  All,  more 
powerful  tools  for  your  Apple. 
Seeing  is  believing.  See  the  SoftCard 
in  operation  at  your  Microsoft  or  Apple 
dealer  We  think  you'll  agree  that  the 
SoftCard  turns  your  Apple  into  the 
world's  most  versatile  personal 
computer. 

Complete  information?  It's  at  your 
dealer's  now.  Or,  we'll  send  it  to  you 
and  include  a  dealer  list.  Write  us.  Call 
us. 

SoftCard  IS  a  trademark  of  Microsoft.  Apple  11  and 
Apple  II  Plus  are  registered  trademarks  of  Apple 
Cornputer  Z-80  is  a  registered  trademark  of  Zilog, 
Inc.  CP/M  13  a  registered  trademark  of  Digital 
Research,  Inc. 
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Software  Warranties  Revisited 

In  recent  editorials  we've  raised  the  question  of 
software  and  product  warranties.  In  February,  we 
quoted  an  interesting  letter  written  liy  John  Navas 
1 1,  a  concerned  sul)S(  riher.  We're  slili  <]uile  inler- 
ested  in  your  feedback.  One  note  of  tnquii  y  we 
received  was  from  ihe  Federal  Trade  Conunissioii. 
They  too,  it  seems,  are  concerned  about  tlie  same 
queslions.  We  woukt  like  to  keep  the  loruni  t^oiug, 
and  welcome  inpul  from  t)olh  l>uvers  and  sellers. 
Here's  an  iqjdate  from  John: 

Thank  you  /or  (jiioliiig  my  li'llrr  on  sojtioinc 
warranties  in  your  Fchrnaiy  editoriui,  ami  for 
iuvilitig^rommmt  on  lliis  i)>if>mi(int  is.siw.  Sinn' 
l/ini  !  havf  li'arurd  that  .■iomr  /inns  jnslify  "as  /.i" 
ivanii>itii'\  as  a  ilf/rnsr  againsf  />olrn/ial!\  large 
//roduc/  liability  ilaiiiagr  claims.  The  jolloifing  is 
my  rehultal  to  (bat  jnsti/iaitiun: 

Asu  htisini'ssman  I  nndcrstant!  atna'rns  for 
ihr  /jotralial  risks  of  /nddnet  liability  and  nnise- 
//nenliid  ilamagf's.  Sink  aniirrns,  howvver,  do 
noljmtijy  a  disclaimer  o/  all  warranties.  'To  do  so 
coiifnses product  warranty  with  (he  sc/jarale 
i.ssai'  of  /noduct  liability.  //  is  a  sim/dv  matter  to 
write  a  jnnduct  warranty  which  limits  Indiility  to 
the  /mcr  //aid  /or  Ihe  /)roduct. 

With  such  a  warranty,  a  res/xtnsdde  lin.uness 
.'ihonid  have  little  to  fear,  particularly  when  there 
is  not  clear  uegligeine  or  kntni'ing  roncealmenl  of 
/nodurt  defects.  Tre.Mimaldy  COMPUTE!  readers 
share  tiiy  lark  of  sym/iathy  fn-  negligeul  rondurt 
or  failure  to  disclose  kiurwn  de/ects  to  />rosj)eelive 
/jurehasers. 

All  /  ask  o/  su/>/diers  is  that  they  be  diligent 
in  /ne-sale  quality  coutioL  that  they  /noiiiflly 
remedy  without  charge  all  /irodnct  defects  iden- 
tified within  a  reasonable  /tost-sale  f)eriod  and 
that  they  /novide  a  written  learranty  to  that  e/Jecl. 
If  a  su/)plier  disclaims  all  warranties,  nielndiag 
im/died  warranties,  it  forces  its  customers  to  rely 
solely  ou  trust. 

Ihi/intnuately.  my  own  e.xperienre  has 
.'ih(m'n  thai  such  trust  can  he  unwarratileil,  and 
that  there  is  no  reliable  way  to  antici/jate  him'  a 
.supplier  will  behoTc.  Several  programs  that  1 


have  jnnrhased  recently  f nan  repntalde  sup/)liers 
provetl  within  the  ftr.it  few  weeks  of  use  to  have 
serious  de/ects.  fn  at  least  one  rase  I  discovered 
that  the  sap/dier  had  /neviously  kn<nen  about 
sinne  of  the  defects.  Only  once  have  I  been  able  to 
get  a  defeel  re/>aired  without  charge.  Sometimes 
sup/dirrs  hcive  advised  me  that  no  corrections 
would  ex'cr  be  made.  Sometimes  "new"  versions 
-would  become  available,  but  only  at  a  suh.stantial 
additional  charge.  Either  way,  .supfdiers  exflicilly 
relied  n/)on  their  "as  i.'i"  warranty  di.',claimers. 

Some  sup/diers  do  provide  reasonable  soft- 
ware warrantn's.  One  example  limits  liability  to 
the  price  //aid,  notes  thai  .software  is  not  warranted 
to  lie  errorfree,  but  entitles  the  original  //nrchaser 
to  re/dacement  or  re/>air  <f  defects  within^t  charge 
(or  to  ft  /all  lejuiiil)  within  the  warraitty  /teriod. 
The.se  suppliers  deserve  our  bnsine.\s. 

Sincerely, 

John  Navtis  II 

Personnel  Updates 

Jtme  has  been  an  intereslin<f  month  lor  corptjrale 
presidents.  The  presidents  of  .Atari.  Inc.,  and 
Connnodore,  Inc.,  are  boUi  leaving  tbeir  respective 
positions.  Peacefully  too,  from  all  we  can  tell.  Atari's 
president  is  leaving  to  establish  a  personal  com|nUer 
\entiire...  C^ommodore's  to  establish  an  inno\aii\'e 
computer  retailing  plan.  We  wish  them  both  well  in 
their  newest  endca\'ors.  We'll  keep  you  posted  on 
their  replacements. 

Documentation  Update:  Krell  LOGO 

It's  not  our  policy  to  mention  specific  vendors  on 
this  page,  but  in  this  case  I  think  it's  warranted.  A 
JuK  column  panned  Krell's  I.()(i()  documentation, 
and  it  sli[)ped  through  our  editorial  review  in  a 
fashion  tliat  I  don't  think  was  (|niie  fair.  We  have 
no  qualms  aljout  describing  the  realities  of  a  given 
situation,  but  we  always  verify  and  doulale  check. 
In  ibis  (ase  we  didn't.  If  we  baft,  we  would  have 
di.scovered  that  Krell  has  suiistantially  increased 
their  package  documentation  (prior  to  our  com- 
ments, by  the  way).  Oiu'  apologies  for  not  pointing 
this  out  last  month.  © 


Introducing  the  PERCOM 
Alternative  to  ATARI  Disk  Storage 


Your  Atari  800  is  the  finest  tiome  compiiter  on 
ttie  marl<et.  Now  you  can  own  a  floppy  disk 
system  ttiat  measures  up  —  an  RFD  mini-disk 
storage  system  from  Percom. 

At  Percom  we've  been  making  disk 
storage  systems  since  1977. 

Our  designs  are  proven,  our  quality  is 
well  known.  And  we  l:ack  our  dealers  with 
service  know-how.  Expect  mors  from  Percom. 
You  won't  be  disappointed. 

•  Operate  in  either  single-  or  doutsle-densily 
storage  mode  using  Atari  DOS  2. OS.  In 
double-density  you  can  store  almost  184 
Kbytes  (formatted)  on  one  side  of  a  40- 
track  diskette, 


Conned  your  Percom  RFD  first-drive 
system  directly  to  your  computer  or  connect 
into  your  system  tlirough  your  Atari  810 
Disk  Drive. 

Add  an  RFD  (irst-drive  system  with  ils 
versatile  four-drive  controller,  (hen  connect 
as  many  as  three  more  low-cost  RFD  add- 
on drives. 

Write  application  programs  that  can  query 
and  set  up  your  system  to  operate  a  differ- 
ent type  drive  at  each  cable  position  —  thai 
can  even  change  configuration  as  the 
program  executes. 


•  Get  quality  and  state-of-the-art  capability  at 
competitive  prices.  Percom  first-drive  RFD 
systems  are  priced  from  only  S799,  first 
add-on  drive  is  only  S459,  Cables  included. 
Watch  for  announcement  of  a  new,  power- 
ful, easy-to-use  disk-operating  system  for 
your  Percom-equipped  Atari  800  computer. 

Minimum  system  requirements  —  are  an  Atari  800 
computer  with  24-Kbytes  of  RAM  and  compatible 
viideo  display  system;  Atari's  disk-operating  system 
(ver  2. OS)  and  owner's  manijai;  and.  tor  add-on 
drives  (if  used)  an  optional  disk  drives 
interconnecting  cable  available  Irom  Percom, 


For  the  best  thing  next  to  your  computer,  see  your  Atari  dealer 
about  a  Percom  RFD  floppy  disk  storage  system.  For  the  name 
of  your  nearest  dealer,  call  Percom  toll-free  1-800-527-1222. 


PRICES  AND  SPECIFICATIONS 

SUBJECT  TO  CHANGE 

WITHOUT  NOTICE. 


PERCOIUI  DATA  COIUIPANV.   INC. 

5  li*?t)  PA(5CWlLt  RO  -  DALLAS.  TX  7b2d3  -  I21d)  3aU  /Dal 

ATARI  800  &  ATARI  810  are  trademarks  of  the  Atari  Corporation. 
PERCOM  is  a  trademark  of  Percom  Data  Company.  Inc. 


Yes  ...  I'd  like  to  know  more  about  Percom  RFD  disk 
drives  (or  my  Atari  800  Computer.  Rush  me  tree  literature. 
Sond  lo;  PERCOM  DATA  COMPANY.  Inc..  Depl,  18-C01 
11220  Pagemill  Hoad,  Dallas.  Texas  75243 


street 


city 


state 


zip  phone  number 

I  plan  ta  add  a  tiaid  disk  system  lo  my  Atari: 
MAIL  TODAY! 
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Coming  In  The 

September 

Issue  Of  COMPUTE! 

Turtle  PILOT  For  Atari, 
Commodore,  and  Apple 

Software  Voice  Synthesis 
For  Apple  and  PET 

A  $20  VIC  Digitizer 

PET  Pointer  Sort 

Dramatic  Atari  GTIA 
Demonstrations 

Turtle  PILOT  For  Atari, 
Commodore,  and  Apple 


Professional  Software  Introduces 
POWER 

by  Brad  Templeton 


ADD POWERTO YOUR    csd®^ 
COMMODORE  COMPU1ER 


POWER  produces  a  dramatic  improvement  in  the 
ease  of  editing  BASIC  on  Commodore's  computers. 
POWER  is  a  programmer's  utility  package  (in  a  4K 
ROM)  that  contains  a  series  of  new  commands  and 
utilities  which  are  added  to  the  Screen  Editor  and  the 
BASIC  Interpreter.  Designed  for  the  CBM  BASIC 
user,  POWER  contains  special  editing,  programming, 
and  software  debugging  tools  not  found  in  any  other 
microcomputer  BASIC.  POWER  is  easy  to  use  and  is 
sold  complete  with  a  full  operator's  manual  written  by 
Jim  Butterfield. 

POWER'S  special  keyboard  'instant  action'  features 
and  additional  commands  make  up  for,  and  go  beyond 
the  limitations  of  CBM  BASIC.  The  added  features 
include  auto  line  numbering,  tracing,  single  stepping 
through  programs,  line  renumbering,  and  definition 
of  keys  as  BASIC  keywords.  POWER  even  includes 

TM  POWER  is  a  Registered  Trademark  of  Professional  Soltware,  Inc. 
All  specilications  subject  lo  change  without  notice. 


new  "stick-on"  keycap  labels.  The  cursor  movement 
keys  are  enhanced  by  the  addition  of  auto-repeat  and 
text  searching  functions  are  added  to  help  ease  pro- 
gram modification.  Cursor  UP  and  cursor  DOWN 
produce  previous  and  next  lines  of  source  code. 
COMPLETE  BASIC  program  listings  in  memory  can 
be  displayed  on  the  screen  and  scrolled  in  either  direc- 
tion. POWER  is  a  must  for  every  serious  CBM  user. 

Call  us  today,  for  the  name  of  the  Professional 
Software  dealer  nearest  you. 

Professional  Software  Inc. 

51  Fremont  Street 

Needham,  MA  021 94 

Tel:  (61 7)  444-5224    Telex  #951579 


;/ 
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Ask  The 
Readers 


Robert  Lock,  Richard  Mansfield, 
And  Readers 


COMPUTE!  -M'lcoincs  (jiu'.\li<iii.\.  r<iiiiiiifiil.s,  or  .sohilioii.s  It) 
iy\nr.-.  raised  in  this  rolinmi.  Write  lo:  Ask  Tlic  Readers, 
COMPUTE!  Ma^vziiir.  P.O.  Box  "^-fOO.  Crrrmhoro.  NC 
27f()j.  COMPUTE!  resen'es  the  right  to  edit  or  abridge 
jjiddislied  iiiters. 


Atari  Tape  Suggestions 

!  hiivc  ail  Aiari  HOO  w  itli  a  cassette  recorder.  I  have 
been  having  one  heck  oi  a  lime  ,s>eli!iiif  good 
CSAVK's  on  tny  tapes.  I  use  good  tape.s  and  try  my 
best  to  proi)erl\  record,  but  it  lias  gotten  to  the 
point  where  Fni  alraid  to  .start  on  any  large  program 
JDetausc  il  tlie  ('.SAVE  is  no  good,  (".LOAD  will 
wipe  ine  out  when  1  want  to  check  if  the  ta])e  is 
good.  I  wonld  liki'  to  hear  ol  anv  good  solutions  to 
the  problem.  I  have  had  the  recorder  checked  and 
I  was  told  it  was  working  normallv. 

.Albert  Jacobs 

Proj>er  uuiiiilniaiire  oj  a  casselle  rcnirder  is  essential. 
Till'  lieads  should  he  regularly  rieaned  and  demagnetized 
(sol-irnls  and  tools  for  these  jabs  are  avadable  at  any 
elertroiiifs  snpph  store).  Also,  some  eompulers  retjuire 
special  recording  techniques. 

The  Atari  stores  //rograms  as  TSK  tones.  The  only 
direct  ejjeel  this  has  on  you  is  that  yon  should  not  use 
computer  digital  taf>e  or  chromium  dioxide  tape.  Instead, 
use  a  good  <juali!^.  "low  noise"  audio  ca.ssette.  Uniform 
tape  speed  is  also  important.  Avoid  tapes  which  rattle  or 
seem  to  slicli.  Some  people  find  that  it  helps  lo  jasl-jonvard 
and  then  rewind  a  tape  be/ ore  using  it  jor  the  first  time. 

Another  thing  that  can  help  is  to  i.^sue  an  I. PRINT 
command  (even  ifyni  don't  have  a  printer)  before  you 
CSAVK.  This  insures  that  certain  operating. •iy^tem  flags 
are  set  correctly. 

For  additional  in[ormation,  see  "Atari  Tape  Tech- 
niepu's,"  COfAPUm  July  I'JSl,  #/•/. 

VIC  Upgrades 

Will  it  ever  be  possible  to  upgrade  the  VIC  with 
anv  ol'lhe  new  display,  sound,  and  microprocessor 
chips  in  the  new  Max  and  ihe  Coniniodore  64? 
Also,  with  the  Siipercxpander  cartridge  in  the 


VIC,  it  is  easy  t;o  mix  normal  (but  not  reversed) 
text  and  graphics  characlcrs  with  high  resolution 
graphics.  Is  it  possible  to  program  these  characters.' 
(1  he  l)il  map  for  the  graphics  screen  does  not  use 
all  the  available  memory.) 

D. M.  Lane 

Transfirmingllie  VIC  into  the  neiu  Max  and  64  (see 
"The  New  Wave  of  Home  Computers"  in  this  is.me) 
would  be  a  major  technical  undertaking  —  it  is  not  a 
simple  chip  substitution..  Highly  placed  sources  al  Com- 
modore have  hinted,  however,  that  there  is  a  po.ssibility 
that  a  special  cartridge  for  Ihe  VIC  will  be  manufactured. 
This  would  bring  to  the  VIC  all  the  .'iyuthe.sizer  effects 
available  on  Ihe  MAX  and  Ihe  64.  this  is,  however,  only 
a  pi).'isibilil\. 

Concerning  programming  characters,  the  Superex- 
/)ander  uses  up  nearlf  all  of  the  characters,  but  in  thecny 
you  could  have  up  to  50  more.  To  do  this,  you'd  need  to 
.see  lehal  characters  the  cartridge  was  using  to  bit-map  the 
screen  and  then  see  what's  left  over. 

Recover  From  NEW  On  VIC 

ir\ou  t\  pe  XF.W.  voin  ])rograni  is  still  in  (he  VIC. 
■Retovering  From  NKW  On  .Apple  and  CBM" 
(COMPUTE!.  Nfay  1982,  #24,  pg.  135)  showed  how 
\ou  can  restore  the  program  for  PETs  and  Apples. 
I  he  procedure  is  exactly  the  same  for  VIC  except 
that  the  POKEs  are  different  locations. 

Ihe  Hrst  POKE  should  be  i'OKE  4098.16 
(instead  of  PORE  1026,4).  The  second  POKE  goes 
into  location  4097.  Determine  the  correct  number 
to  POKE  bv  following  the  article's  instructions  for 
the  .second  P(^KE.  Also  adjust  the  variable  pointers 
as  the  article  suggests.  Ihe  locations  are  the  same 
as  for  the  Upgrade  ROM  set  (locations  42  and  43). 
In  the  program  which  adjusts  the  \ariable  pointers, 
u.se  4096  instead  of  1024. 

Minoah  Tani 

SuperPET  Users  Group 

I  am  the  proud  owner  of  a  SuperPET.  4040  disk 
drive,  and  a  4022  tractor  printer.  Would  any  Super- 
PE  r  owners  out  there  happen  to  know  of  any  user 
group  devoted  to  the  SuperPE  I?  If  there  isn't  I 
would  like  to  organize  a  SuperPET  users  group 
here  in  the  Tri-state  are. 

P.  V.  Skipski 

P.  V.  Skipski 

47<S2  lio.sloii  Po.sl  Rd. 

Pellmm.NY  1US03 

VIC  Super  Expander  Hints 

4'his  is  for  other  readers  who  have  spent  from  $65- 
180  to  accjuire  the  Super  Expander  for  the  (Com- 
modore VIC,  and  then  found  most  of  their  games 
did  not  work  properly. 


THE  MOSAIC  RAM  SYSTEMS  FOR  ATARI 


CLEARLY  THE  BEST 


THE 

SCREEN 

CLARITY 


YOU  CAN  SEE  THE  MOSAIC  DIFFERENCE 


WHAT  THE  EXPERTS  HAD  TO  SAY 

A.N.A.L.O.G.  400/800  MAGAZINE  said  in  a  32K  RAM 
board  comparison  test:  "The  Mosaic  32K  RAM  showed  no 
sign  of  interference  and  gave  the  best  screen  clarity"  and 
"Mosaic  uses  what  we  feel  are  the  highest  quality 
components  which  may  improve  reliability". 

INTERFACE  AGE  said  after  replacing  the  Atari  memory 
board  with  a  Mosaic  32K  RAM:  "Once  in  place  there  is  no 
noticeable  change  in  screen  clarity'  and  'in  view  of  its 
excellent  performance  it  should  be  a  serious  choice  for  those 
Atari  owners  intending  to  expand  their  memory" 

Each  Mosaic  RAM  board  gives  you  more  than  just  the  best 
screen  clariiy  but  also  the  best  in  reliability  flexibility  and 
compatibili^  The  Mosaic  RAM  systems  offer  you  the  best  in 
evety  way  —  these  features  prove  it. 

■  Works  in  both  the  Atari  400  *&  800* computers. 

■  4  year  guarantee. 

■  Complete  instructions. 

■  Test  cycled  24  hours  for  reliability 

■  Gold  edge  connectors  for  better  reliability 

■  Quick  no-solder  installation. 

■  Full  flexible  memory  configuration. 

»  Can  be  used  with  8K,  I6K  and  future  products. 

■  Designed  to  take  advantage  of  Atari  800 's  superior  bus  structure. 

■  Designed  for  inter-board  communication  in  Atari  800. 

■  Allows  Atari  800  to  have  2  slots  open  for  future  expansion. 

■  Always  the  best  components  used  for  superior  screen  clarity  and 

reliability 

■  Low  power  design  for  safety  and  reliability 

■  Available  companion  board  ( S5)  to  alfow  running  The  Mosaic  (?AM 
systems  independent  of  other  boards. 


THE  MOSAIC  RAM  SYSTEMS  FOR 
THE  SERIOUS  ATARI  OWNER. 


THE  MOSAIC  32K  RAM 


For  the  serious  Atari  owner.  This  is  the  32K  RAM  board 
you've  been  hearing  about.  It  has  every  feature  you 
could  want  from  a  RAM  board  and  more  features  than 
any  other  board  offers.  Each  Mosaic  32K  RAM  comes  with 
complete  instructions  so  in  a  few  minutes  you  will  have 
expanded  your  Atari  800  to  48K  RAM.  The  Mosaic  32K 
RAM  works  as  well  in  the  Atari  400,  but  we  suggest  the 
NEW  Mosaic  Expander. 


THE  MOSAIC  EXPANDER 


This  is  the  most  effective  way  you  can  expand  to  32K 

RAM  for  your  Atari  400  computer.  And  at  almost  the  I6K 
price!  The  revolutionary  Mosaic  Expander  is  a  memory 
board  with  I6K  RAM  in  place  and  open  slots  to  add  16K 
more  from  the  Atari  1 6K  board  that  comes  with  your  Atari 
400.  Each  board  comes  with  complete  instructions  so  in  a 
few  minutes  you  will  have  expanded  to  32K  RAM. 


*Trademark  of  Atari,  Inc. 

r^nrkosoic 

FiFCTRONiCS 

PO.  Box  708  Oregon  City,  Oregon  97045 
503/655-9574 
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On  the  basic  5K  VIC,  the  memory  locations 
{51-52  and  55-56)  point  to  the  end  of  memory 
when  powered  on.  If  you  PEEK  (51  or  55)  you  will 
notice  that  l^olh  o(  these  locations  contain  zero. 

Once  the  Super  Expander  is  plugged  in  and 
the  same  two  locations  namely  (51  and  55)  are 
PEEKed,  you  will  notice  the  value  has  changed 
from  zero  to  120. 

What  this  means  is  thai  any  program  wliich  is 
going  to  use  its  own  character  set  must  have  the 
following  instructions: 

POKE  52,28  -  Set  String  High  Pointer 
POKE  56,28  -  Set  Memory  High  Pointer 
POKE  5 1 ,0  -  Set  String  Low  Pointer 
POKE  55,0  -  Set  Memory  Low  Pointer 

Also  there  is  a  major  bug  when  the  Super 
Expander  is  installed.  When  the  RUN/STOP  and 
RESTORE  keys  are  hit,  followed  bv  the  direct 
command  :''ERE(X),  the  amoiuU  oi  free  memory 
shows  3104.  Since  this  is  less  than  the  basic  5K  VIC 
without  the  Super  Expander,  you  feci  cheated. 

Fhe  only  way  I  ha\e  foimd  to  correct  this  loss 
of  memory  is  to  do  a  SYS64802  after  the  RUN/ 
S'rOPan(i  RESTORE.  I  have  reported  this  bug  to 
Commodore,  but  to  date  have  not  t  eceived  an 
answer. 

I  hope  these  tips  will  help  other  people  with 
the  VIC  Super  Expander, 

The  code  to  look  for  in  anv  game  which  is 
ooing  to  use  its  own  character  set  which  will  not 
work  will  look  like  the  following: 

50  POKE  52,28:  POKE  56,28 
60  POKE  51,  PEEK  (55):  CLR 
70  CS  =  256*PEEK(52)  +  PEEK  (51) 

To  correct  this  code,  add  the  following  instruction: 

55  POKE  51,0:  POKE  55,0 

William  D.  C^ollins 


Tape  Dents 

I  would  like  to  warn  any  readers  who  experience 
sudden  and  unexplained  program  failures  when 
loading  Irom  an  Atari  4  1(1  program  recorder  of  a 
potential  problem.  The  same  is  true  ofother  cassette 
systems  as  well. 

If  you  should  forget  to  depress  the  STOP/EJ. 
key  after  loading  in  a  cassette,  the  flywheel  shaft 
remains  in  contact  with  the  pinch  roller  a.ssembly. 
This  contact  and  pressure  will  actually  put  a  "dent" 
in  the  cassette  tape  that  will  remain.  When  you  try 
to  load  the  tape  data  into  the  computer  later  on, 
that  particular  section,  where  the  depression  is,  will 
not  make  contact  with  the  playback  head  and  the 
program  will  crash  with  an  T-'.RROR  143  at  line  0 
indicator. 

Fortunately,  rewinding  the  tape  and  storing 
for  several  days  will  usually  correct  the  problem. 


Unfortunately,  it  doesn't  always  iron  itself  out  and 
if  there  was  not  an  extra  CSAVE  or  backup  tape 
made,  all  data  is  lost! 

Randy  T.  Agee 

Earlier  Atari  GTIA  Chips? 

Thought  .some  Atari  u.sers  might  be  interested  in 
learning  of  my  experience.  I've  been  reading  re- 
ports that  say  that  the  Gil  A,  a  more  advanced 
graphics  chip,  might  be  in  machines  "piuchascd 
after  January  1982."  False! 

The  date  must  go  back  lurther  than  that.  My 
400  was  purchased  in  Novemlu-r  I'.ISJ  aiul,  using 
the  following  lest,  I  proved  the  C  I'lA  was  in  my 
machine.  Try  it! 


10  GRAPHICS  1 1 :  REM  OR  9  OR  10 
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Ed  Ponieleat 


ij  you  get  a  black  scram,  you  ve  got  the  GTIA  chip  in 

\our  machine.  If  it's  blur,  you  'vc  gal  the  ohler  CTIA  chip. 
For  iu'di'pth  iujormalion  on  the  CTIA,  sec  "Aiari  Video 
Graphics  And  The  Neiv  GTI.V  in  this  issue. 


VIC  Zenith  Jitters 

I  just  recently  purchased  a  \K:  and  own  a  Zenith 
TV  set.  The  computer  does  not  work  on  the  Zenith 

because  of  vertical  hold  problems.  There  is  a  single 
POKE  command  (POKE  :V).S(>  1,  l;^3)  which  corrects 
this  problem.  Some  preprogrammed  tapes  and 
some  cartridges  prevent  ibis  command  Irom  being 
entered.  I  woidtl  appreciate  it  if  someone  could 
come  up  with  a  permanent  lix  for  ihis.  Is  Commo- 
dore working  onl  asoliuionr 

David  St.  Romain 

Several  readers  have  meulioued  this  pmblein.  It  appears 
thai  some  rerenl  Zeuiths  (and  reportedly  some  Sylvania 
sets,  toil)  gel  a  had  case  of  the  "fhitter.'i"  7vheu  attached  to 
computers.  The  culprit  is  evidottly  a  new  circuit  in  some 
lelevisiom  which  are  "aulo-.settiug."  And  the  problem 
isn't  limited  to  VIC  -  any  computer  can  create  these 
unpleasant  effects  with  these  models.  Aside  of  the  POKE 
solution  \ou  mention.  Zenith  has  sent  a  trehiiical  notice 
out  to  its  .sewice  centers  with  instructions  on  curing  the 
problem.  It  involves  a  simple  disconnection  of  a  yelloic 
wire  and  your  local  authorized  Zenith  center  should  be 
able  to  perform  the  modification. 

'The  most  recent  \'I('.  cartrulge games  and  other 
recent  programs  released  hy  Commodore  have  an  "interlace 
mode  toggle"  built  in.  Pressing  the  FS  hey  will  .m'itch 
back  and  forth  between  the  two  screen  modes  and  you  can 
.<iee  which  .setting  produces  the  best  results  on  your  set. 
Programs -d'ith  model  numbers  between  I9(}1  and  1908 
do  not  have  this  toggle  feature,  but  most  of  the  later 
programs  do.  ® 
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ARCADE  PRO  FOOTBALL 


NIGHT  RALLY 


Av 
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An  Armchair  Quarterback's 
Dream  Come  Ihie. 

16K  ATARI  400/800  "  COMPUTER  GAME 


Auto  Racing  So  Real 
YouVe  In  The  Driver's  Seat, 

16K  ATARI  400/800  *  COMPUTER  GAME 


IN  A  LEAGUE 
ABOVE  THE  REST. 


When  it  comes  to  realistic,  animated  sports  action, 
Arcade  Plus  games  are  in  a  league  above  the  rest. 
State-of-the-art  games  designed  exclusively  for  the  Atari" 
400/800     Home  Computers.  So  you  know  you're  getting  the 
best  game  for  your  money.  Not  just  a  version  of  a  game 
designed  for  other  computers. 

Sweep  right,  screen  pass  left  or  go  for  the  bomb 
in  ARCADE  PRO  FOOTBALL.'""  You  call  the  shots  and 
control  all  the  action  during  60  minutes  of  exciting  gridiron 
play,  Expetience  all  the  fun  and  excitement  of  real  football 
including  penalties,  fumbles,  pass  catching  and  a  crowd 
to  cheer  you  on. 

ARCADE  PRO  FOOTBALL'''  pits  you  head  to  head 
against  the  computer  ot  another  player.  No  other  video 
football  game  on  any  system  offers  you  that  kind  of  challenge. 


Test  your  driving  skills  to  their  limits  in  NIGHT  RALLY. " 
Climb  into  the  driver's  seat  as  you  race  against  some  of  the 
best  computer  drivers  in  the  world.  On  some  of  the  most 
challenging  race  courses  imaginable. 

Cross  the  finish  line  ahead  of  the  pack  and  your  initials 
will  be  immortalized  in  NIGHT  RALLY'S'"  exclusive  racing 
Hall  of  Fame, 

And  more  Arcade  Plus  sports  games  are  on  the  way. 
Exciting,  animated  games  like  ARCADE  BASEBALL'"^ 
(coming  this  summer)  that  are  setting  new  standards  in  video 
sports  game  realism.  And  are  in  a  league  above  the  rest 
in  play  value.  See  them  at  your  local  Atari '  computer  dealer. 
Or  write  for  our  latest  games  catalog  and  dealer  list. 


WE  GIVE  YOU  A  BETTER  GAME. 

Arcade  Plus,  Inc.    3916  State  Street  Suite  IC  Santa  Barbara,  CA  93105 


©  1*82,  ARCADE  PLUS,  INC.     ALL  RiUHTS  RESERVED 
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stranger  Than  Fiction ... 

I  oiuL'  vvAil  that  llic  reason  triitli  Is  slianger  than 
fiction  is  because  fiction  has  to  make  sense. 

I  guess  that's  so.  because  no  llction  writer 
could  ever  come  up  willi  some  of  llie  clevelopmenis 
we  have  seen  in  the  personal  compiaer  industry  in 
the  past  few  months.  As  tlie  computer  market 
continues  to  expand  ini(»  mass  mercluuulising 
outlets,  we  will  be  getting  used  to  some  pretty 
strange  things. 

For  example,  where  can  you  ilnd  the  three  B's 
under  one  roof  (l)yles,  baud,  and  Barbie  dolls)?  I J 
vou  said  Tovs  "R"  Us,  tiiove  to  the  head  of  the 
class.  While  this  nationwide  tliscount  toy  store  has 
been  selling  \ideo  games  for  (]uite  some  time,  I  had 
once  said  that  the  beginningof  the  true  mass  market 
could  be  jjinned  to  the  dale  IRl'  decided  to  carry 
personal  computers. 

Nestled  away  among  the  video  games  and 
cartridges,  one  can  find  the  (lommodore  VIC,  the 
TI  99/4A  and  .soon(rm  told),  the  Atari  computers. 
Remember  a  year  or  so  ago  when  I  said  thai  the  I  I 
compiUer  was  dead? 

1  was  wrong.  (Hoy,  was  I  wrong!) 

Shipments  of  the  99/4  A  are  up  there  with 
Apple.  At  a  retail  price  (including  modulator)  of 
undei"  .fiSOO,  ro>s  "R"  Us  will  probably  do  a  brisk 
business  in  this  product. 

But  how  does  a  discount  toy  store  handle 
esoteric  products  such  as  disk  drives,  expansion 
RA.M,  etc.?  And.  cspeciallv,  how  does  this  type  of 
store  sell  tlie.se  products  when  the  sales  staff  doesn't 
know  that  a  parallel  port  doesn't  liavc  parking 
spaces  for  boals.- 

Good  question. 

It  is  unrealistic  to  expect  rapid  turnover  sales 
personnel  to  become  conversant  with  computers 
overnight.  As  one  sales  person  told  me,  "Ihis  is 
different  from  selling  video  games.  All  people  ask 
then  is  whether  a  certain  game  lets  them  play  Pac 


Man,  or  whether  the  game  will  hurt  their  TV.  With 
computers  we'\  e  had  people  in  the  store  asking 
about  "expandability." 

To  tell  the  iruih,  fm  noi  worried  about  the 
folks  who  know  enough  to  ask  about  expandability. 
Anvone  who  knows  that  much  is  well  on  the  way  to 
making  a  careful  purchase  decision.  But  what 
about  the  true  neophyte  -  the  jK'ison  who  sees  the 
computer  as  a  ma.ss  merchandised  electronic 
appliance  to  grace  the  den  next  to  the  VCR  and 
projection  TV?  How  is  this  person  to  make  an 
intelligent  decision  on  .selecting  a  computer  that 
retails  for  under  $500?  The  traditional  computer 
stores  seem  to  be  dro])ping  thesi-  products,  espe- 
cially in  areas  serviced  by  di.scount  houses,  .\iter 
all,  why  should  .someone  in  a  MicroAge  or  Com- 
puterland  store,  for  example,  spend  an  hour 
making  a  sale,  only  U)  have  the  customer  end  up 
buying  the  machine  at  the  local  discount  h(nise? 

For  the  fust  time  since  the  revolution  began, 
we  are  starting  to  sec  true  product  dilfereiuiation. 
The  Apple-priced  systems  continue  to  be  the 
mainstay  of  the  traditional  (ompiiier  stores,  and 
the  low  end  products  are  being  jjitched  to  a  broader 
audience  from  the  traditional  consumer  outlets. 
The  sad  part  is  that  the  broad  audience  is  the  one 
that  needs  the  most  help  in  the  purcha.se  decision. 

One  solution  I  can  think  of  is  for  the  mantifac- 
tiners  to  combine  efforts  and  publish  a  "generic 
personal  computer  purcha.se  guide"  that  lets  people 
know  what  the  persona!  computer  is  all  about. 
Tons  of  these  books  should  be  shipped  to  all  the 
ma.ss  otulets  and  handed  free  to  anyone  thinking 
about  buying  one  of  these  machines. 

li  the  manufacturers  would  also  adopt  a  uni- 
foi'm  format  for  listing  specifications  (similar  to 
that  oi  the  stereo  or  automotive  manufacturers), 
even  the  most  nontechnical  among  us  would  lie 
able  lo  do  efiective  product  com]jarisons  without 
taxing  the  skills  or  patience  ol  a  sales  person  who 
knows  no  more  than  iIk'  customer. 

The  manufacturers  have  an  even  greater 
obligation  to  make  their  system  setup  easy  for  the 
neophvte.  When  I  o])ened  mv  Fl  99/4A,  the  "Read 
This  First'"  manual  was  al  the  very  bottom  ol  the 
stack.  While  the  setup  manual  was  very  well  written, 
it  should  have  been  taped  o\cr  the  keyboard  so  it 
couldn't  be  missed. 

I  am  excited  about  computers  being  bought'by 
millions  of  people.  1  am  excited  to  see  these  pio- 
ducts  in  the  mass  market  outlets.  But  I  am  alraid 
that  the  manufacturers  of  these  micros  don't  realize 
how  much  help  their  customers  really  need. 

Notes  On  Education ... 

Sterling  Swift  Publishing  Co.  (IBOO  Fortview  Rd., 
Ausdn,  TX  78704)  has  just  publislied  a  new  edition 


The  $379 
Logic  Analyzer 


12  Channels 


16  Words 


■  Clock  Rates  over  10  MHz 

■  Clock  Qualifier 

■  Trigger  Input 

■  3  Trigger  Qualifiers 

■  Built-in  LED  Display  — 
No  oscilloscope  needed 

■  Compact 

■  Expandable 

■  Low  Cost 

A  logic  probe  and  oscillo- 
scope are  no  longer  ade- 
quate for  analysis  in  today's 
digital  world.  The  LA-1 2  cap- 
tures, stores  and  displays  TIL 
and  LSTTL  data  so  that  the  in- 
stantaneous meaning  of  the 
data  stream  (e.g.  data  value, 
ASCII  code,  address)  can  be 
understood  and  analyzed  long 
after  the  actual  events  have 
passed. 

30  day  trial 

We  are  so  sure  that  you  will  find  this 
one  of  the  most  useful  digital  test  in- 
struments you  have  ever  used  that  we 
are  offering  a  free  30  day  trial  period. 
Purchase  an  LA-12,  use  it,  and  if  you 
are  not  completely  satisfied,  return 
it  within  30  days  and  receive  a  full 
refund- 
Free  Offer 

If  you  order  within  45  days,  and  men- 
tion this  magazine,  you  will  receive  a 
S49.95  input  cable  free  with  each 
LA-12  ordered. 

Save  S28.95 

In  addition,  if  you  enclose  payment 
with  your  order  you  can  deduct  5% 
and  we  will  pay  shipping  charges. 

All  prices  are  in  US  dollars  for  120VAC. 
$10.00  shipping  &  handling. 
Connecticut  residents  add  7V2%  sales 
tax.  MASTER  CHARGE/VISA  accepted. 

IN  THE  USA  order  from: 

Connecticut  microcomputer.  Inc. 

Instrument  Division 

36  Del  Mar  Drive 

Brookfield.CT  06804 

203-775-4595  TWX:  710  456-0052 
IN  CANADA  order  from; 

Batteries  Included,  Ltd. 

71  McCaul  Street 

F6  Toronto.  Canada  M5T2X1 

(416)596-1405 

Dealer  Inquiries  Invited 


What  if  you  re  having 
to  Glean  floppy 
drive  heads 


too  often  ? 


Ask  for  SYNCOM  diskettes, 

with  burnished  Ectype* coating  and 

dust-absorbing  jacket  liners. 


As  your  floppy  drive  writes  or 
reads,  a  Syncom  diskette  is 
working  four  ways  to  keep  loose 
particles  and  dust  from  causing 
soft  errors,  dropouts. 

Cleaning  agents  on  the  burnished 
surface  of  the  Ectype®coating 
actually  remove  build-up  from 
the  head,  while  lubricating  it  at 
the  same  time. 

A  carbon  additive  drains  away 
static  electricity  before  it  can 
attract  dust  or  lint. 

Strong  binders  hold  the  signal- 
carrying  oxides  tightly  within  the 
coating. 

And  the  non-woven  jacket  liner, 


more  than  just  wiping  the  sur- 
face, provides  thousands  of  tiny 
pockets  to  keep  what  it  collects. 

Liner  collects  and 
"pockets"  loose 
particles 

Tightly  bonded 
milled  ferrous 
oxides 

Head-cleaning  and 
anti-static  agents 

To  see  which  Syncom  diskette 
will  replace  the  ones  you're 
using  now,  send  for  our  free 
"Flexi -Finder"  selection  guide 
and  the  name  of  the  supplier 
nearest  you, 

Syncom,  Box  130, 
Mitchell,  SD  57301. 
800-843-9862;  605-996-8200. 


SYNC^iVi 

Manufacturer  of  a  full  line  of  flexible  media 


*  1>WD«  at  l(f!>*4"  *  iMn  l-T 
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of  their  .Apple  II  educational  software  directory 

($14.95).  This  is  a  dclitijhtful  replacement  fur  their 
first  edition,  for  it  covcr.s  educational  software 
olfcrings  from  128  .sources.  The  spectrum  of  soft- 
ware spans  elementary  to  college  education,  and 
covers  every  topic  from  drill  and  practice  to  games. 
Vendor  listings  are  di\ided  into  chapters  covering 
Iradilional  educational  [)ul)lishers,  non-commercial 
vendors,  etc.  With  ■'):A)  pages  devoted  to  this  im- 
portant Held,  the  Swift  directory  is  a  valuable  in- 
vestment for  .■\pple  using  educators.  I  was  sorry  to 
see  that  the  Mind  To\s  games  from  Automated 
Simulations  were  not  listed,  but  no  .software  direc- 
tory can  he  c\]5ected  to  he  perfect. 

On  another  topic,  this  column  has  presented 
mv  views  on  the  uses  of  computers  in  education. 
This  view  is  limited  b\  my  personal  bias  and  is, 
thus,  incomplete.  In  particular,  I  am  not  a  strong 
proponent  of  the  use  of  computers  as  teacher 
replacements.  It  seems  to  me  thai  computers  can 
be  moie  effectively  used  for  other  tasks.  Howevei-, 
when  one  considers  the  use  of  computers  with 
older  students  (those  in  college,  for  example),  the 
idea  of  testiiig  "book  knowledge"  with  comptucr 
simulations  seems  (|uile  valuable.  This  is  especially 
true  in  the  physical  sciences  where  the  computer 
simulation  might  be  seen  as  an  intermediate  step 
from  the  lecture  to  I  he  laboratoiy. 

Just  as  Scvniour  Paperl  is  well  known  lor  his 
view  of  the  computer  as  a  learning  tool  for  the 
child,  so  Alfred  Bork  is  known  for  his  view  of  the 
computer  as  a  medium  of  instruction.  Bork's  per- 
spectives on  computers  as  instructional  tools  are 
preseiUed  in  Learning  with  llonipiilcrs  (Digital  Pr^ess, 
Bedford.  MA),  a  book-length  collection  of  papers 
he  published  over  a  ten  year  period.  Since  each 
paper  in  this  book  is  .self-contained,  there  is  a  certain 
amount  of  unavoidable  repetition.  Much  of  the 
work  bv  Bork  and  bis  colleagues  was  carried  out 
using  large  computers,  but  he  is  also  very  interested 
in  the  use  of  personal  computers  as  well  as  incor- 
porating "intelligent"  video  disk  technology  into 
the  classroom. 

I  have  often  classed  Bork's  view  of  computers 
in  education  as  being  (]uite  conservative.  This  may 
be  a  bum  rap.  In  fact,  he  believes  that,  once 
computer-based  instructional  materials  are  in 
widcs|ncad  use.  there  will  be  radical  changes  in 
traditional  educational  institutions.  With  all  courses 
individualized,  there  is  no  need  for  traditional 
semester  boundaries,  etc. 

But  what  about  teachers?  If  students  are  being 
taught  by  computers,  what  are  the  teachers  going 
to  be  doing?  .According  to  Bork,  their  role  may 
shift  from  being  the  deliverers  of  courses  to  the 
designers  and  developers  of  courses,  with  some 
time  devoted  to  working  with  students  who  have 


individual  learning  problems.  While  this  scenario 
might  become  reality,  I  find  it  flaw^ed.  Icachers 
cannot  develop  effective  couise  materials  in  a 
vacuum,  I  know  of  no  way  to  replicate  the  wealth 
of  information  (jnc  gains  by  teaching  something  to 
a  class  full  of  students. 

Disagreements  aside,  I  think  that  Al  Bork  is  an 
articulate  s|5okesman  for  bis  brand  of  cla.ssroom 
computer  use,  and  that  his  book  deserves  a  br<jad 
audience  among  educators  who  are  using  com- 
puters in  any  capacity.  © 


CONVERT  YOUR  PET 

INTO  A  TERMINAL 

$129.95 


Communicate  with  Campus&rve,  Source,  eic  Uploads 
Dowdload  lo/lrom  4040  or  B05D.  Drives  ASCII  or  PET 
Primer.  Comm  in  ASCII.  StaSus  line.  Toll  Tramer. 


RS232  Hardware  and  cable, 
and  sophisticated  terminal  soft- 
ware. Upload  and  Download, 
communicates  in  ASCII,  status 
line,  built-in  file  translator.  A 
complete  package,  all  you 
need  is  a  modem  and  we  sell  ^iE^'.^'I'L^^^'.^'^'"'. 
them  too. 


STCP  (129  96)  and  Hayes  Smart  WoOem  1279)  -  4365.00 
STCP 1129  95)  and  Signalman  Modem  (991  -  S215  (XI 


Undutter 
Your  Desk! 

Put  youf  CommocJore  computer 

in  a  desk  of  its  own. 

Sure  it  wi  look  great. 

and  the  desk  is  small  enough 

to  fit  almost  anywhere. 

But  the  real  benefits  are 
your  personal  comfort 
and  efficiency. 


The  hiterilnk  Desk  S^ton 


Qnterlink^ 


Interlink,  Inc. 

Box  134 

BefTlen  Springs,  Ml  49103 

(616)  473-3103 


BUSINESS  OPPORTUNITY 


Service  &  Maintain 

Coin  Operated  Micro-Computers 

In  Libraries 

DEALER  REPRESENTATIVES  WANTED 

PART  OR  FULL  TIME 
NO  ROYALTIES,  NO  FRANCHISE  FEE 

Exceptionally  lucrative  ground-floor  op- 
portunity to  participate  in  the  explosive 
Micro-Computer  Market.  The  Computer 
Bus  offers  Community  minded  Micro- 
Computer  owners  the  chance  to  develop 
their  own  successful  business  within  a 
relatively  short  period  of  time  with  this 
innovative  Microcomputer  concept.  The 
prognosis  for  success  has  never  been 
better. 

If  you  are  accepted  as  a  Computer  Bus 
"Learning  Center"  Dealer  you  will  operate 
your  own  sales  and  rental  business  from 
your  home  or  office,  featuring  a  product 
line  of  uncompromising  quality  and  out- 
standing company  support. 

Investment  required  $3,000,  secured  by  ex- 
tensive computer  software  and  hardware. 
Selected  territory,  leads,  national  and  region- 
al advertising,  technical  support  and  full 
back-up  service, 

For  additional  information  call  toll  free 

1-800-321-3670 

Ohio  Residents  Call  Collect 

1-216-255-1617 


the  COMPUTER  BUS 

personal  &  business-  computer  systems 


the  COMPUTER  BUS,  101  River  St.,  Grand  River,  Ofiio 44045 

Authorized /Klf^Bl?  Dealer 


ANNOUNCING  ^^ 


IN  TYPING  INSTRUCTION. 


Improve  your  keyboard  skills 

witn  MasterType. 

A  typing  program  for  the  Apple  II  that 
dares  to  be  fun.  But  it's  not  just  child's  play 
No  matter  who  you  are,  your  computer  will 
become  a  more  efficient  tool,  as  you  become 
a  more  proficient  typist.  And  MasterType 
can  help.  Dramatically 

But  don't  just  take  our  word  for  It. 

infoworld  magazine  had  this  to  say 
about  Lightning  Software's  Hi- Res  MasterType: 
"MasterType  is  an  excellent  instructional 
typing  game.  We  had  fun  reviewing  it,  and 
we  highly  recommend  it  to  those  who 
want  to  learn  typing  in  an  unconventional 
but  motivating  way" 

lnft)World  also  went  on  to  rate  Master- 
Type  as  Excellent  in  ail  categories. 

Good  news  for  Atari  ownersf 

MasterType  will  introduce  an  Atari  version 
on  July  1st  Watch  for  it! 

Attention  all  Dealers. 

Don't  miss  out  on  one  of  the  hottest 
selling  software  products  on  the  market.  Call 
today  for  a  free  demo  disk. 


Software 
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Computers  luilh  more  power  and  lower  price  tags  than  ever  before  will  be  coming  on  the  market  soon.  These  are  the 
highlights  of  two  important  trade  shows  held  recently  in  Chicago  and  Houston. 

The  New  Wave 
Of  Home  Computers 


Tom  R  Halfhill,  Features  Editor 

Back  in  the  late  1940's,  when  a  computer  weighed 
several  tons,  cost  millions  of  dollars,  and  liad  to  be 
air  conditioned  to  keep  its  thousands  of  vacuum 
tubes  from  inchinsj;,  somcbodv  estimated  that  by 
the  end  of  this  century  in  America  there  might  be 
as  many  as  100  computers. 

In  the  last  two  vcars,  Sinclair  Research  alone 
claims  to  have  sold  more  than  300,000  of  its  tiny 
computers  in  the  U.S.  And  if  that's  not  enough  to 
demonstrate  how  fast  things  are  changing,  you 
should  have  spent  a  week  in  June  visiting  the  Sum- 
mer Consumer  Electronics  Show  (CES)  in  Chicago 
and  the  National  Coni])uler  Conference  (NCC)  in 
Houston. 

It  was  new  microcomputer  hardware  that  stole 
the  show-both  of  them.  Even  IBM,  the  mainframe 
grand-dadch  itself,  leaned  heavily  louard  mitro- 
computers  at  its  NCC  booth  -  which,  incidentally, 
was  plopped  righl  next  lo  .Apple  Coinpnter's. 
Judging  just  from  the  size  and  exlra\agance  of 
both  booths,  it  was  impossible  to  tell  which  company 
was  the  establishment  giani  and  which  was  the 
cocky  upslait.   llie  home/personal  (onipuler  lu'ms, 
banished  to  back  aisles  at  the  NCC  until  just  a 
couple  of  vcars  ago.  Ilnallv  have  achieved  their 
place  in  the  sun. 

Expanding  Power  In  Ever  Smaller  Packages 

The  big  news  at  lx)tli  shows  was  the  latest  developments 
in  a  trend  that  .started  in  the  late  I940's: 
packing  more  power  into  smaller  computers  that 
cost  less.  Like  a  science  fiction  fantasy  run  wild,  the 
Incredible  Shrinking  (Computer  is  reaching  almost 
ridiculous  projioriions,  be\<)nti  beliel  even  ten 
years  ago.  New  computers  and  peripherals  from 
Commodore,  Sinclair,  Epson  and  others  will  put 
startling  amounts  of  compiuer  power  at  the  finger- 
tips of  consmners  for  less  money  than  ever  before. 
Very  soon  consumers  sliopping  for  liome  com- 
puters not  only  will  face  the  question:  How  much 
power  can  I  afford?,  but  also:  How  much  powei^  do 
I  really  need? 


The  Commodore  Challenge 

Commodore,  which  displayed  no  less  than  five  new 
machines  that  drew  "Ooohs!"  and  "Aaahs!"  at  both 
shows,  seems  to  be  addressing  the  questi(Ki  by 
offering  the  industry's  mosl  complete  vertical 
.selection.  In  prices  ranging  (rom  $179.9,5  to  $2,995, 
Commodore  can  sell  you  anything  from  a  game 
machine  with  marginal  BASIC  progranuuability  to 
a  full-blown  business  system  with  built-in  dual  disk 
drives,  256K  RAM,  and  16-bit  CIVM  capability 
(and  a  wide  assortment  of  computers  in  between). 
More  importantly,  each  computer  is  among  the 
most  advanced  and  least  expensive  in  its  class. 
Commodore  can  do  this  more  easily  than  others 
because  it  is  among  the  microcomputer  industry's 
few  "vertically  integrated"  companies  -  that  is,  it 
does  everything  from  designing  and  maiudacturing 
its  own  chips  to  a.ssembling  the  computers  and 
writing  the  software. 

"We  want  to  cover  the  entire  market,"  says  Kit 
Spencer,  Commodore's  mat  keting  vice  president. 
"We're  the  microcomputer  specialists. "  Some  be- 
lieve a  hazard  of  this  approach  is  that  the  lower-end 
game  machines  might  "tarnish"  the  button-down 
image  of  the  upper-end  business  computers.  In 
otlier  words,  (Unjcxnd  VisiCalc  (.UmX  mix.  Atari,  for 
example,  has  struggled  to  convince  |)eo]>le  that  its 
computers  are  more  than  just  so]>histicated  game 
machines.  Commodore,  though,  unlike  Atari,  did 
not  establish  itself  by  selling  several  million  video 
game  machines,  and  already  has  a  solid  toe-hold  in 
the  small  business  marketplace,  es]jecially  abroad. 

What  Commodore  most  definitely  has  started 
with  its  new  line  is  a  real  dogfight  in  the  undei- 
$1,000  home  computer  market,  not  to  mention  the 
under-$.TOO  market.  Prices  of  competing  machines 
suddenly  dropped,  though  of  course  spokesmen 
denied  the  changes  were  a  respon.se  to  ("ommo- 
dorc's  salvos.  .Atari,  for  instance,  ainiounced  at 
CES  a  $50  cut  in  the  list  piHce  of  ii.s  400,  from  $399  to 
$349.  Rumors  of  a  new  Atari  computer,  perlia]Ds  to  lie 
called  the  model  600  and  tailing  lx.'tween  the  400  and 
800  in  terms  of  toth  features  and  price,  turned  out 
again  to  be  just  rumors. 


PERFORMANCE  NEVER 

SEEN  BEFORE  ON  A 

MICRO-COMPUTER 

MASTER  is  a  DEVELOPMENT  TOOL  as  well  as  a 
SOFTWARE  SECURITY  TOOL  totally  integrated  with  BASIC, 
giving  to  new  instructions  permitting: 


GENERATION  OF 
INDEXED- 
SEQUENTIAL  FILES 
WITH: 

•  Keyed  access 

•  Scan  forward  or  backward  by  key 

•  File  size  limited  by  disk  drive  only 

•  10  files  opened  simultaneously 

•  Hashing 

•  Key  regeneration  possible 

•  Instructions:  open,  write,  read, 
exist,  start,  next,  onerror 


GENERATION  OF 
INPUT  AND  OUTPUT 
SCREEN  FORMATS 
USING  A 

REVOLUTIONARY 
SCREEN 
GENERATOR: 

•  Easy  instruction  to  create  a  page: 
scroll,  reverse,  clear,  line,  col. 

•  127  zones  for  input  or  output, 
completely  parameterized  witti 
numeric  formatting  instructions: 
dec2.  rgqz.  inz,  outz,  clearz 

•  Screen  page  creation  with 
subsequent  saving  on  disk 
instructions:  load,  save,  copy, 
exchange 


REPORT  FORMATS 
MASK 

FORMATTING 
PAGINATION 

Date  control 

22  digit  precision  math  {+,  -,  /,  x) 

Direct  disk  access 

•  Save  programmes  with  a  Nolisi 
Command 

•  Security  key 


Master  can  be  either  development  or  a  runtime  system 
IVlaster  designed  for  CBM  4000  or  8000 

Master  was  developed  by  Micro  Application 
Distributed  by 

CMD 

CANADIAN  MICRO  DISTRIBUTORS  LTD 

500  Steele  Ave.,  Milton,  Ontario  L9T  3P7  416-878-7277 
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Color  Computer  Upgrades 

Radio  Shack  is  fighting  to  stay  in  the  pack,  too. 
The  TRS-RO  Color  Computer  went  on  sale  for 
$299  Irom  its  regular  $;-599  in  cai'ly  summer,  and  a 
Tandy  spokesman  at  NCC  said  that,  although  ihe 
sale  was  not  advertised  as  such,  it  ivas  sort  of  a 
"close-out. "  He  said  tlie  new  Color  Computers 
being  sold  for  the  usual  S399  will  come  with  KiK 
RAM  instead  of  the  previous  4K  (but  still  will  lack 
the  Extended  BASIC). 

The  new  Sinclair  ZX  Spectrum,  a  HiK  color- 
and-sound  comptiter  selling  for  around  $209.  but 
not  yel  available  ouiside  Creat  Britain,  will  cloud 
the  inider-$500  picture  even  further.  Meanwhile, 
peripherals  manufacturers,  hampered  by  the 
mechanical  rather  than  solid-state  nature  o(  their 
devices,  are  battling  to  bring  the  prices  of  their 
products  down  to  something  that  looks  moi-c 
reasonable  alongside  the  prices  of  the  new  com- 
puters. Word  is  they're  succeeding,  and  that  we'll 
soon  see  disk  drives  and  letter-quality  printers  at 
imhcard-of  prices.  Software  development  isn't 
standing  still,  either,  with  Atari  announcing  a 
partnership  with  one  of  the  entertainment  indus- 
try's most  admired  clusters  of  creative  geniuses  for 
the  purpose  of  developing  new  computer-based 
games.  Here,  then,  is  a  rundown  of  the  most  ex- 
citing news  from  the  C^ES  and  NCC  shows: 

Computers:  Commodore 

We  have  to  start  with  Commodore.  With  five  new 
computers  scheduled  to  hit  the  market  by  the  end 
of  the  vear.  it's  certainlv  tht,  most  active  company. 
Starting  at  the  boltom  of  the  line.  Commodore 
showecl  its  Max  Machine  (pre-production  versions 
were  called  "Ukimax").  F(jr  S179.95,  the  Max  is  a 
cartridge-  and  cassette-driven  game  machine 
targeted  at  the  Atari  VCS,  the  new,  more  so]jhisti- 
cated  Atari  5200.  the  Mattel  Intellivision  and  the 
Ody.ssey.  But  Commodore  al.so  is  billing  Max  as  an 
entry-level  computer  and  a  music  synthesizer.  A 
plug-in  B.A.SIC  cartridge  will  give  game  players  a 
taste  of  computing,  although  only  about  I  K  of 
RAM  is  available.  Still,  it's  po.ssible  to  .save  programs 
on  cassette,  and  Max  has  an  integral  (Mi-key  bubble 
membrane  keyboard  identical  in  layotit  to  the 
popular  VlC-20. 

f  he  electronics  are  not  at  all  like  the  VIC-20's, 
however.  While  the  VIC.  like  eailier  Commodores, 
has  a  6502  microprocessor  chip  for  its  C:PU  (Central 
Processing  Unit),  Nlax  has  a  65 10.  The  (35 10  is  a 
new  chip  designed  by  MOS  Technology,  a  sub- 
sidiary of  Commodore.  It  is  nearly  identical  to  the 
(i502,  l>ut  has  additional  inputyoutput  lines  lo 
handle  the  processing  required  by  the  new  .system. 
Max  also  boasts  two  more  new  chips:  a  display  chip 
that  puts  40  columns  by  25  lines  on  the  screen  in 


text  mode  with  16  colors  and  high-resolution 

graphics,  and  a  sound  synthesizer  chip  known  as 
SID  (Sound  Interface  Device).  SID  supports  three 
voices  with  a  nine-octave  range,  and  must  be  heard 
to  be  believed.  Demo  programs  plaving  classical 
music  sounded  remarkably  close  to  Yamaha 
kevboard  synthesizers  costing  several  times  as 
much  as  Max. 


None  of  the  new  Commodore 

computers  replaces  the 

VIC-20,  which  at 

$299  neatly  fills  the  gap  in 

the  low-end  market. 


These  same  three  chips  -  the  65 10  CPU,  the 
display  chip,  and  SID  -  also  are  the  central  conllg- 
u ration  oi  the  new  Commodore  64  (see  part  one  of 
"Commodore  64:  A  First  Look"  elsewhere  in  this 
issue).  Nattirally,  this  is  no  coincidence.  The  Com- 
modore 64  is  designed  to  be  upward  compatible 
with  Max.  I" hat  is,  once  game-players  get  their 
initial  taste  of  comptiting  on  the  Max  and  exhaust 
its  possibilities,  they  can  upgrade  to  the  $595  Com- 
modore 64  and  keep  using  all  their  game  cartridges, 
joysticks,  and  the  cassette  ta]ie  drive;  all  will  work 
on  the  (>4!  This  means  a  family  can  buy  a  very 
sophislicated  yet  reasonably  priced  video  game 
machine,  freely  invest  in  game  cartridges,  get  a 
crack  at  simple  programming,  and  later  move  up 
to  a  full-blown  64K  R.AM  computer  if  they  wish, 
without  obsoleting  their  software  and  other  acces- 
sories. In  addition  to  its  capabilities,  this  feature 
should  give  Max  a  strong  edge  in  the  video  game 
market. 

Commodore  promi.ses  that  bolh  Max  and  the 
64  should  be  available  by  the  time  you  are  reading 
this.  Similar  jjromises  wJien  the  VIC-20  was  intro- 
duced took  scNcral  months  to  come  to  pass,  so  we'll 
have  to  wait  and  see. 

None  of  the  new  Commodore  computers 
replaces  the  VIC-20,  which  at  $299  neatly  fills  the 
gap  in  the  low-end  market  between  the  $179  Max 
and  the  $595  Commodore  (i4.  VIC  owners  wishing 
to  upgrade  to  a  64  will  find  that  most  of  their 
peripherals  will  work  as  is,  and  that  their  programs 
will  convert  with  lilUe  difficulty. 

Commodore  is  rounding  out  its  home  computer 
line  with  the  new  P  series,  the  third-generation 
PETs.  The  P128  offers  I28K  RAM,  the  same  color 
graphics  and  sound  capabilities  as  the  64,  and  will 
sell  for  $995.  .■\t  the  higher  end  are  the  B  and  BX 
series,  80-column  professional  computers  which 
offer  everything  from  built-in  dual  disk  drives  and 
monitors  to  multiprocessing,  and  which  will  sell  for 
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has  there  been  so  much  talk  about  printing! 

The  Smith-Corona  TP-1 
Daisy  Wheel  Printer 


$ 


695 


00 


•  Microprocessor  Efectronics 

•  Serial  or  Parallel  interface 

•  Simple.  Reliable  Mechanism 

Act  now:  Umited  Supply,  Low  Cost 


In  the  15th  century,  a  German  crafts- 
man and  inventor  named  Johannes 
Gutenberg  originated  a  method  of  print- 
ing from  movable  type  that  was  used 
without  significant  change  until  the  20th 
century. 

Today,  smith  corona,  one  of  the 
largest  manufacturers  of  small  printers 
In  the  world,  gives  a  whole  new  perspec- 
tive to  printing  with  their  electronic  text 
printer  —  TP-1.  Gutenberg  would  surely 
approve  of  the  TP-1,  a  microprocessor 
controlled,  high  quality  daisy  wheel 
printer,  it  produces  perfectly  formed, 
executive  quality  printouts  at  the  speed 
of  120  words  per  minute.  Typewriter 
quality  printing  at  dot  matrix  prices. 


IMicro" 
Printer 
Marketing 


Simple,  durable  and  dependable,  TP-1 
may  be  used  with  word  processing 
systems,  microcomputers  and  most 
smafi  business  systems. 

NOW,  all  your  letters,  documents, 
forms  and  reports  can  have  the  crisp, 
professional  look  you  demand  —  for 
business  or  personal  use  —  at  an 
affordable  price. 

Don't  delay.  Order  your  TP-1  today  at 
the  low,  low  price  of  $695. 

Micro-Printer  Marketing  offers 
same  day  shipping,  nationwide  service 
and  invites  dealer  inquiries.  Catalogues 
available.  i\io  shipping  charges  on  pre- 
paid orders. 


Additional  rippons S2.95 


Call  Micro-Printer  Marketing 

1 '800-523-9859 


CALL 
TOLL  FREE 

m  PA  call  collect  215/433-3366 


Mastercard  and  visa  Accepted 
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ABACUS  SOFTWARE 

PO   Bo.  7211 

r.r.ind  RJinil'.,  Mn  hijjtin  4<»i10 
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ORDERING  INIORMATION; 

FRtE   POSTACt.  Unlmv  nm.'il    prui's  ,m-  Inr  rJAiclH'    Add  43.00  pri  DISK  pjcklRC. 
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V..1   InhTn.liir.n.it  \lim..\   nrii.T  or  i!^  \1';\    Ml'     -Vrt  i  iS    i  iirii.  .iril 
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A  Revolutionary  Concept  In  Software 
For  The  ATARI*  400  and  800  Computers 

Sammy  The  Sea  Serpent 

A  Storybook  Program  For  Children  Ages  4  to  7. 

Sammy  The  Sea  Serpent 

is  the  story  of  an  imaginery  sea  creature  who 
is  lost  and  trying  to  find  his  way  home.  The 

story  is  read  aloud  to  your  child  by  a 

professional  actress.  While  the  tale  is  being 

told,  the  child  uses  the  joystick  to  help  Sammy 

out  of  some  tight  spots. 

The  A  side  of  the  cassette  contains  the 

interactive  story;  the  B  side  contains  games 

that  the  child  plays  with  Sammy. 

The  program  uses  voice,  sound  effects,  music, 
color  and  mixed  graphics. 

Sammy  The  Sea  Serptent 

can  be  used  with  either  the  ATARI  400  or  800 

and  requires  1 5K.  It  is  available  in  cassette 

format  only.  Price  is  $16.95  plus  $2.00 

shipping  and  handling. 

Also  available  at  fine  computer  stores. 


Program  Design.  Inc./l  I  Idar  Court  Greenwich,  CT  06830 
203-661-8799 


ATARI  is  the  registered  trademark  of  ATAI?I,  inc. 


$1,695  and  $2,995,  respectively  (see  sidebar  for 
more  details  on  the  P,  B  and  BX  series).  These 
computers  are  scheduled  to  be  available  this  fall. 

In  lime  with  C^ommodore's  new  corporate 
alignment  and  marketing  philosophy,  the  Max  and 
VIC-20  will  be  sold  through  "mass  merchants"  — 
catalog  showrooms,  department  stores  and  other 
non-specialty  retailers  —  while  the  64  and  higher 
machines  will  be  sold  exclusively  through  estafj- 
lislied  (Commodore  dealers.  However,  Commodore 


Peripherals  makers  are 

working  hard  to  produce 

add-ons  that  don't  cost  twice 

as  much  as  the  new  computers 

they'll  be  plugged  into. 


spokesmen  left  open  the  possibility  that  the  64 
eventually  may  be  available  through  mass  mer- 
chants also. 

other  Entries 

Don't  get  the  idea  that  Commodore  was  the  only 
company  at  CES  and  NCC  with  exciting  new  com- 
puters lo  show  off.  Sinclair  offered  a  tantalizing 
glinip.se  of  its  ZX  Spectrimi,  and  Ep.son  had  plenty 
of  its  HX-20  battery-powered  portables  for  people 
to  fiddle  witli  (see  sidebars).  Timex  also  debuted  its 
$99.95  rimex  Sinclair  1000,  a  Sinclair  ZX-81  which 
Timex  is  licensed  to  market  in  the  U.S.  under  a 

joint  name.  The  Timex  is  identical  to  the  ZX-81 
except  for  its  2K  of  RAM,  tw-ice  as  much  as  the 
standard  Sinclair.  It  is,  of  course,  fully  compatible 
with  all  Sinclair  add-ons,  including  the  plug-in  16K 

"  RAM  module,  al.so  sold  by  Timex.  According  to  a 
Sinclair  representative  at  CES,  if  Timex  sells  a 
certain  volume  of  the  computers  by  a  deadline 
sever'al  months  hence,  it  wins  the  right  to  market 
the  ZX  Spectrum  in  this  country.  Otherw  ise,  Sinclair 
will  market  the  Spectrum  mail-(3rder,  just  as  it  has 
been  .selling  the  ZX-81s.  Sinclair  hopes  to  export 
the  Spectrum  to  the  U.S.  by  the  end  oi  this  year. 

Peripherals... 

There  should  be  big  news  in  this  area  in  coming 
months,  with  reports  of  upcoming  Tandon  disk 
drives  for  under  $300  and  possibly  a  letter-quality 
printer  from  Epson  for  around  $400.  As  men- 
tioned, peripherals  makers  are  working  hard  to 
produce  add-ons  that  dorr't  cost  twice  as  much  as 
the  new  computers  they'll  be  plugged  into.  How- 
ever, nothing  of  the  sort  was  shown  at  CES  or 
NCC.  What  was  seen  from  various  manufacturers 
were  prototypes  of  new  micro-floppy  disk  drives, 


New!  POOL  400  in  Cartridge  form  for  your 
16K  Atari  400/800  $39.95,  requires  joystick. 


O  High  resolution  graphics- 
Life   like  motion. 

O  instant  replay  on  any  shot. 
O  Superfine  aiming. 
O  Pool  room   sound  effects 
O  Choice  of   4    popular  games 


See  your  local 
computer  dealer 
or  order  directly 
from  IDSI. 
Specify  ATARI 
or  APPLE. 


NOW  YOU  TOO 
CAN  PLAY  POOL  1.5 

ON  YOUR  ATARI 
48K  DISK  SYSTEM. 

ALSO  AVAILABLE  FOR 
THE  APPLE  ir^48K 
DISK  SYSTEM. 


PRICE:  $54.95 


ATARI   is  ttie  registered    trademark  of  ATARI  Inc. 
APPLE  II  is  the  registered  trademark  of 

APPLE  Computer  Inc. 
POOL  1.5  is  trademark  of  IDSI. 


Ci;: 


P.O.BOX  1658 
LAS  CRUCES,  NM 
88004 
Ph.  (505)522-7373 
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both  in  3-inch  and  3-1/2  inch  versions.  A  compati- 
biUty  conflict  already  is  arising,  with  Sony  and 
other  Japanese  companies  favoring  the  3-1/2  inch 
size.  Several  domestic  firms  are  trying  to  standardize 
among  themselves  on  the  smaller  disks,  some  say  as 
an  effort  to  beat  out  the  Japanese.  It  might  be  too 
late,  since  Sony  has  solidified  its  position  by  signing 
a  $300  million  contract  to  supply  Hewlett  Packard 
with  the  larger  micro-floppies.  Regardless,  either 
size  has  potential  advantages  for  home  users. 

For  one  thing,  they  may  be  cheaper  than  the 
5-1/4  inch  drives  now  standard  for  home  com- 
puters. Sony  is  selling  the  3-1/2  inch  drives  for 
$400  each  in  small  quantities,  and  for  significantly 
less  in  large  quantities.  Computer  manufacturers 
buying  several  thousand  of  the  micro-floppies  for 
pri\'ate  labeling  might  eventualh'  get  them  on  the 
market  for  less  than  the  S500  to  $700  that  current 
5-1/4  inch  drives  cost.  And  despite  their  smaller 
size,  the  micro- floppies  are  much  faster  and  actually 
store  more  data  than  larger  disks.  The  Sony  model, 
for  example,  crams  218K  single  density  on  one 
side  of  a  disk,  and  437. .5K  double  density.  That's 
more  than  even  8-inch  disks.  A  double-sided, 
double  density  version  could  remember  close  to  a 
megabyte! 

Because  the  micro-floppies  spin  at  600  r.p.m. 
—  twice  the  speed  of  5-1/4  inch  drives  —  and  have 
much  less  area  for  the  read/write  head  to  cover, 
access  time  is  better  than  existing  drives,  too.  Media 
cost  is  the  same  as  5-1/4  inch  disks,  and  the  micro- 
floppies arc  encased  in  more  foolproof  hard  plastic 
cases.  They  sound  like  ideal  companions  for  the 
new,  inexpensive  home  computers.  So  when  will 
we  see  them  for  sale?  Nobody  knows.  Sorry.  But 
Clive  Sinclair,  the  brains  behind  the  price-breaking 
ZX-80/8I  computers,  already  has  come  up  with  his 
own  answer  — again.  Brochures  advertising  the  ZX 
Spectrum  in  Great  Britain  promise  thai  "coming 
soon"  is  a  ZX  Microdrive,  apparendy  Sinclair's  own 
version  of  the  micro-tloppy.  The  Microdrive,  if  it 
lives  up  to  the  ads,  will  be  revolutionary:  palm-sized, 
it  will  store  lOOK  per  disk  and  transfer  data  at  16K 
bytes  per  second!  {See  sidebar  on  the  ZX  Spectrum 
for  more  details.) 

More  Add-Ons 

Speaking  of  Sinclair  peripherals,  a  British  firm 
called  HSW  &  S,  Inc.  (with  offices  in  Oxford,  PA 
under  the  name  Data-Assette)  was  at  C^ES  showing 
some  unusual  add-ons  for  the  ZX-80/8I.  Two  are 
ke\boards:  one  is  a  nifty  little  affair  that  clamps 
neatly  on  the  Sinclair's  membrane  ke)  board  to 
pro\ide  partial-stroke  keys,  and  the  other  is  a  full- 
size,  full-stroke  keyboard  in  a  separate  case  that 
plugs  into  the  computer.  You  can  buy  either  for 
$75.  There's  also  the  ZX  99,  a  plug-in  module  that 


adds  an  RS-232C  interface  so  the  Sinclair  can  drive 
any  serial  printer  using  standard  ASCII  character 
codes  (the  exhibitors  at  CES  were  running  a  Radio 
Shack  Line  Printer  VII).  The  module  also  allows 
software  control  of  up  to  foin-  tape  diivcs  on  the 
Sinclair,  and  includes  a  2K  ROM  tape  operating 
system.  This  sells  for  $150.  A  plug-in  64K  R.A.M 
board  also  will  be  available. 


Commodore  VICMODEM 

Commodore,  besides  its  storm  of  new  com- 
puters, also  was  showing  off  its  VICMODEM.  This 
is  a  very  un-modem-looking  modem,  a  cartridge 
that  plugs  into  the  VIC-20  and  connects  it  diiectly 
to  modular  telephones  (without  the  familiar  acous- 
tic coupler  cups).  This  allows  the  VIC,  among 
other  things,  to  communicate  with  distant  com- 
puters —  yes,  even  mainframes  —  and  to  access 
computing  services  such  as  CompuServe,  The 
Source,  General  Videotex,  and  the  Dow  Jones 
News/Retrieval  Service.  In  fact,  purchase  of  the 
VTCMODEM  includes  free  membership  with 
CompuServe  and  free  sample  access  time  to  all 
these  services,  including  die  Commodore  Informa- 
tion Network,  part  of  CompuServe.  The  VIC- 
MODEM also  comes  with  its  own  terminal  software 
(necessary  for  running  a  modem),  called  VICTERM 
I.  Best  of  all,  the  whole  package  will  sell  for 
$109.95. 

Atari  also  introduced  a  telecommunications 
package,  the  Communicator  II.  This  includes  a 
new  dircct-connect  modem,  called  the  Atari  835, 
the  terminal  software  on  a  cartridge,  dubbed  Tele- 
link  II,  and  a  free  hour  of  sample  access  lime  on 
CompuServe,  The  Source  ancl  the  Dow  Jones 
Service.  The  list  price  is  $279.95,  and  Atari  predicts 
availalMlity  in  the  last  quarter  of  1982.  Tclrlink  II, 
which  allows  users  to  store  and  automatically  dial 
two  frequentlv  called  information  service  numbers 
and  access  codes,  will  be  sold  separately  for  $79.95, 
though  the  direct-connect  modem  will  not  be  sold 
separately.  The  Atari  830  acoustic  modem  still  will 
be  available. 


BOOK/DISK  COMBINATIONS 

BECAUSt  YOU  DIDN'T  BUY  YOUR  APPLE™ 
TO  PRACTICE  YOUR  TYPING 


■  Practical  manuals  that  show  you 
how  to  program  your  Apple^"  for 
business,  learning,  and  pleasure. 

■  Convenience  disks  that  contain 
all  the  programs  and  subroutines 
in  the  books  they  accompany— 
error  free  and  ready  to  run. 

PLUS  the  Wiley  expertise  that  has 
helped  more  than  a  million  people 
learn  how  to  program,  use,  and 
enjoy  microcomputers. 

Look  for  them  at  your  favorite 
bookshop  or  computer  store.  Or, 
check  the  sets  that  interest  you, 
fill  in  the  ordering  information, 
and  maif  us  this  ad. 


D  APPLE™  BASIC:  DATA  FILE  PROGRAMMING  SET 

LeRoy  Finkel  &  Jerald  R.  Brown 
How  to  program  and  maintain  data  files  for  billings,  catalogs  and 
lists,  numerical  and  statistical  data,  and  much  more.  Includes  one 
5Va"  disk  for  Apple  IT"  (Requires  one  16  sector  disk  drive,  32K  of 
memory)       1-89843-0        $32.90 

D  GOLDEN  DELICIOUS  GAMES  FOR  THE  APPLE^" 
COMPUTER  SET 

Howard  M.  Franklin,  Joanne  Koltnow,  &  LeRoy  Finkel 
Step-by-step  instructions  for  designing  game  programs  that  turn 
your  Apple  ll'"  into  a  home  entertainment  center— whether  you're  a 
novice,  intermediate  or  advanced  programmer.  Includes  two  S'A" 
disks  for  Apple  IT"  (Requires  one  1 6  sector  disk  drive,  32K  of 
memory)       1-89842-2         $47.90 


l8o7l\i/jl982 


Please  send  the  sets  indicated  for  15-DAY 
FREE  EXAMINATION.  (Restricted  to  the 
continental  U.S.  and  Canada.) 
MAIL  TO:  JOHN  WILEY  &  SONS,  Inc. 

P.O.  Box  092.  Sonfierset,  N.J. 

08873 


n  Payment  enclosed,  plus  sales  tax.  Wiley 
pays  normal  postage/ handling.  We  nor- 
mally ship  within  10  days.  If  shipment 
cannot  be  made  within  90  days, 
payment  will  be  refunded. 

D  Bill  me.     □  Bill  firm  or  institution. 


AFFILIATION 


JOHN  WILEY  &  SONS,  Inc. 

605  Third  Avenue.  New  Yorl<.  N.  Y  10158 
In  Canada   22  Worcesler  Hoad.  Rexdale.  Ontario  M9W  ILI 

For  faster  service  call  toll  free:  800-526-5368.   NAME 
In  New  Jersey,  call  collect: 

(201 )  797-7809.  Order  Code  =  3-6767  

VISA,  MasterCard.  American  Express                 StGU  HERE  092-3-6767 

accepted  on  phone  orders. Pnces  subiecl  to  change  wilhout  notice  Apple  and  ApplejUre  trademarks  of  Apple  Computer.  Inc  | 


ADDRESS 


CITY/STATE/ZIP 


More  Workhorse  Programs 

for  your  computer  to  play  with! 


W&h  these  Creative  Software  home  programs  your  Atari®  or  Vic® 
can  start  playing  in  the  real  world- 


HOUSBJOU)  HNANCE 

•  15  income  &  expense  calegones  M 

•  Budgeting  K 

•  Mgnttily  &  yearly  accounting 

•  Indicate  tax  detiuclible  Hems 

•  Produce  tables  &  graphs 

•  S34.95  cassette 

•  S39.95  disk 


LOAN  ANALYZER 

•  Amortization  tables 

•  Compute  interest  ctiarges 

•  Compare  various  loans 

•  Analyze  loan  terms 

•  Manipulate  loan  parameters 

•  $14.95  cassette 

•  $19,95  disk 


HOME  INVENTORY 

•  Catalog  your  possessions 

•  User-delinable  categories 

•  Search  catalog  for  items 

•  Record  serial  #.  purcliase  price 

•  Compute  lire  value  of  items 

•  $1995  cassette 

•  524.95  disk 


CREATIVE 

Ow^  I  WARE  201  San  Antonio  Circle  *270 
A  Division  of  ASCI,  inc,       fvlountain  View  CA  91040 
(41 5J  948-9595 


DECfSION  MAKER 

•  Decide  t>elween  alternatives 

•  Compute  recommended  ctiotces 

•  Manipulate  decision  parameters 

•  Weigh  inlluencing  factors 

•  Save  decisions  on  tape  or  disk 

•  S19.95  cassette 

•  524.95  disk 


CAR  COSTS 

;<;  •  Record  maintenance  costs 
f!  •  itemize  insurance  payments 
i  •  Track  fuel  consumption 
ff  •  Summarize  all  costs  to  date 
4  •  Compute  cost  of  a  trip 
I  •  S19.95  cassette 
■^  •  S24.95  disk 


Ask  about  our  many  other  recreational  and  home 
appBcathns!  TO  ORDER:  VISA/ MasterCard,  check 
or  money  order  accepted.  If  charge,  pkase  include 
expiration  date  of  card.  Add  S1.50  for  shipping  and 
handling.  California  residents  add  sales  tax. 
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Sinclair  ZX  Spectrum 


Like  its  predecessors,  the  ZX-80/81  microcom- 
puters, the  new  ZX  Spectrum  appears  to  be  yet 
another  price  breakthrough  for  Sinclair  Research 
and  founder  C^live  Sinclair.  It  offers  features  and 
memory  capacity  heretofore  unavailable  in 
machines  costing  up  to  $1,000  -  yet  it  is  selling  for 
the  equivalent  of  only  about  $200! 

Available  only  in  Britain  for  the  past  few  months, 
and  not  due  for  export  until  the  end  of  the  year,  the 
Spectrum  reportedly  has  been  selling  like  hotcakes. 
And  no  wonder.  The  basic  Spectrum  offers  16K 
RAM,  a  powerful  16K  BASIC  language  in  ROM, 
eight  colors  each  for  the  foreground,  background 
and  border  (with  flashing  and  intensity  control),  a 
tone  generator  programmaljle  ironi  B.ASK'  with 
variable  pitch  and  duration,  a  partial-stroke 
keyboard  (imlike  the  ZX-80/81  flat  membrane 
keyboard)  with  auto-repeat  on  all  keys  and  one- 
touch  BASIC  keyword  entry,  upper 
and  lower  case,  full  ASCII  character 
set,  high-resolution  256  by  192  dot- 
addressable  graphics,  instant  syntax 
checking,  and  high-speed  LOAD  and 
SAVE  with  cassette  (16K  in  100 
seconds). 

For  the  equi%'alent  of  less  than  $300, 
the  Spectrum  is  available  with  48K 
RAM.  Those  who  buy  the  16K  model 
can  upgrade  to  48K  for  only  slightly 
nioie  than  a  4SK  Spectrimi  would  cost 
oiU  right. 

Even  more  amazing  is  the  line  oi' 
peripherals  for  the  Spectrum.  In  Bri- 
tain, Sinclair  is  now  selling  the  ZX 
Printer,  a  thermal  paper  dot-matrix 
device,  for  around  $100.  It  has  a  full 
ASCni  character  set  (including  lower  case),  prints 
32  columns  wide  at  50  characters  per  second,  con- 
nects to  the  Spectrum  with  no  additional  interface, 
and  automatically  prints  out  any  screen  -  including 
graphics  -  with  the  single  command  COPY.  Then 
there's  the  RS-232C  interface  soon  to  be  available 
which  will  allow  the  Spectrum  to  hook  up  to  a  wide 
range  of  printers,  terminals,  modems  and  other  de- 
vices -  for  under  $50.  And  finally.  Sinclair  is  prom- 
ising a  ZX  Microdrive:  a  palm-sized  disk  drive  that 
stores  lOOK  per  disk  and  transfers  data  at  16K 
per  second.  The  Spectrum  can  handle  up  to  eight 
Microdrives.  totaling  close  to  a  megabyte  of  stor- 
age. Sinclair  says  it  will  sell  for  around  $100. 

This  means  that  for  the  first  time,  consumers  will 
be  able  to  assemble  a  full-blown  computer  system  - 
with  48K  computer,  hi-res  color  graphics  and 
sound,  printer  and  disk  drive  -  for  around  $500! 


The  secret,  claims  Sinclair,  is  a  new  master  chip 
combining  the  functions  of  many  chips  in  other 
computers.  The  Spectrum  has  only  14  chips.  At  its 
heart  is  a  Z-80A  microprocessor  running  at  3.5  MHz. 

This  master  chip,  by  the  way,  partly  accounts  for 
the  delay  in  exporting  the  Spectrtim  to  the  U.S., 
says  a  Sinclair  representative.  The  chip  is  being 
redesigned  to  meet  Federal  Communications  Com- 
mission standards,  probably  for  radio  frequency 
interference. 

Like  the  ZX-80/81  (which  it  will  not  replace,  inci- 
dentally), tlie  Spectrum  connects  to  any  ordinary 
TV  and  cassette  recorder.  It  has  a  32-column  by 
24-row  screen  display  and  redefinable  character 
set.  The  keys,  although  similar  in  appearance  to  the 
calculator-style  keys  on  the  TRS-SO  C'olor  Clom- 
puter,  are  made  of  a  soft  rubber  that  feels  spongy  to 
the  touch.  Most  of  the  40  keys  have  at  least  four 


fimcli<:ins,  and  some  have  six. 

The  Spectrum's  sound  consists  of  a  single  tone 
generator  controlled  by  the  keyword  BEEP  — which 
is  an  accurate  description.  Don't  expect  the  kind  of 
soimd  you  hear  from  Ataris  or  the  new  Commo- 
dores, but  even  a  beep  is  better  than  silence. 

The  Spectrum's  extensive  BASIC  is  an  enhanced 
version  of  the  current  Sinclair  BASIC  and  corrects 
many  deficiencies.  Besides  graphics  commands 
such' as  BASIC  INK,  PAPER,  BRIGHT,  FLASH, 
INVERSE,  BORDER  and  CIRCLE,  there  are 
also  a  READ,  DATA  and  RESTORE,  unlike  the 
ZX-80/8-I  dialect. 

if  the  master  chip  is  redesigned  on  schedule,  we 
might  see  ZX  Spectrums  in  America  by  the  end  of 
1982.  Depending  on  Timex's  sales  of  ZX-81s,  the 
watch  company  may  be  marketing  the  Spectrum 
also  (see  text).  All  we  can  do  is  wait. 
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ATARI 

Action  Quest D  13.95 

Adventures  1-12  ea T  15.95 

Adventure  on  a  Boat D  19.95 

Ali  Baba&  Forty  Thieves                       D  26.35 

Angle  Worms T  1 2-00 

Andromeda D  31.96 

Assembler  EdUor C  47.95 

Asteroids C  35.95 

Bishops  Square D  23.95 

Black  Forest D  19.95 

B.I  Nuclear  Bombef T  13.00 

Bug  Attack 0,T  23.95 

Centipede C  35.95 

Ctiaracter  Generator D  15.95 

Conflict  2500 T  13.00 

Compu.Read D.T  1 5.95 

Compu-Malti/Fraclions D.T  15.95 

Compu-MathfOecimals D.T  15.95 

Crush,  CrumOle  &  Chomp D.T  23.95 

Crossfire D.T  23,95 

Oaieslones  of  Ryn D,T  15.95 

Deflection T  11.95 

Dung  Beetle D  23.95 

Empire  ol  Overmind 0  28.00 

EnlerlainerKil C  95.00 

Fasloammon T  15.95 

Fori  Defiance , T  16.00 

Frogger 0  27.95 

Galactic  Empire T  15.95 

Galactic  Trader ." T  1 5.95 

GhoslHjnIer O.T  16.78 

Ghostly  Manor D  19.95 

H|.RESI»1ission  Asteroid D  19.95 

HlflES  Wiz  &  Princess D  26.35 

Jnvas^on  Orion  , D,T  19.95 

Jaitfbreaker D  23  95 

Kayos D,T  27.95 

K-Rbz/  Shootout C  39.95 

Lisplnterperter D  120.00 

Lords  ol  Karma T  16.00 

Lunar  Lander T  1 2.00 

Match  Racers D  23.96 

Missle  Command C  35.95 

Mountain  Shoot T  12.00 

Mousealtach D  27.95 

Next  Step D  31.95 

No.  Atl.  Convoy  Raider T  13.00 

Nukewar... T  13.00 

Pac  Man C  35.95 

Paltillnder , D  27  95 

Planet  Miners T  13.00 

Pool  1.5 0  27.95 

Programmer  Kit C  63.Ba 

O.S,  Font! 0  63.96 

Raster  Blaster D  23  95 

Rear  Guard T  1595 

Rescue  at  Rigel D.T  23.95 

Ricochet D.T  15  95 

Shaiiered  Alllani:e D  31.95 

Softporn  Adventure D  23.95 

Space  Invaders C  35.95 

Slarbase  Hyperion D  18.35 

S(ar  Raiders 0  39.95 

Star  Warriors D.T  31 .95 

Sunday  GoU T  1 3.00 

Tanklics D  23.20 

Temple  of  Apshai D,T  31 ,95 

Threshold D  31.95 

3D  Tic-Tac.Toe T  15.95 

SDSupergraphics D,T  31.95 

Treasure  Quest T  15.95 

VersaWriler  Tablet A  240.00 

VIsicalc D  200.00 

Warlocks  Revenge D  28.00 
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UNITED  MICRO  WARE 
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Guns  of  Fort  Defiance T  16.00 
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Planet  Miners T  13.00 

Thinker D  396.00 
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Epson  HX-20 

It  was  a  pleasant  surprise  —  dropping  by  the  Epson 
booth  at  NCC  in  Houston  to  look  for  new  printers 
and  finding  a  startling  new  computer  instead.  What 
visitors  found  was  the  recently  announced  HX-20, 
the  first  computer  from  a  company  known  for  its 
economical  and  dependable  printers.  And  it  is  defi- 
nitely not  a  "me-too"  computer.  Epson's  new 
machine  is  destined  to  redefine  the  term  "portable." 

The  first  thing  that  attracts  people  is  the  HX-20's 
looks:  it  is  extremely  compact,  yet  very  complete. 
Less  than  a  fool  wide  by  8- 1  /2  inches  deep  and  1-3/4 
inches  thick,  and  weighing  less  than  four  pounds, 
the  HX-20  manages  to  pack  in  a  24-column  dot- 
matrix  printer  with  upper  and  lower  case,  a  20- 
colimin  by  4-row  litpiid  crystal  display  screen,  a 
microcassette  drive  (optional),  and  a  full-size,  full- 
stroke  keyboard.  It's  not  a  sparse  keyboard,  either. 
Its  68  keys  include  such  extras  as  upper  and  lower 
case,  five  programmable  function  keys,  BREAK, 
one-touch  MENU,  PAUSE,  INS/DEL,  HOME/ 
CLR,  NUM,  CAP,S  LOCK,  GRPH,  screen  scroll, 
and  four-way  cursor  movement. 

/Vlthough  not  much  larger  than  a  TRS-80  or 
Sharp  Pocket  Oomputer,  its  full-feature  design  — in- 
cluding 16K  RAM  expandable  to  ,^2  K  RAM-puts  it 
in  a  league  with  much  larger  computers  tied  down 
lo  wall  outlets.  But  the  most  amazing  thing  of  all 
about  the  HX-20  is  its  portability:  powered  by  foui- 
nickel-cadmium  batteries,  the  HX-20  can  run  up  to 
50  hours  on  a  charge,  and  be  recharged  in  eight 
hoin-s.  Naturally,  this  performance  depends  on 
how  often  the  printer  and  microcassette  drive  are 
used  —such  mechanical  devices  really  eat  up  power. 

The  HX-20  also  has  a  built-in  RS-232C  interface, 
and  Epson  was  demonstrating  a  nifty  litde  battery- 
powered  modem  that  just  happens  to  plug  into  the 
interlat:e  and  make  the  perfect  traveling  compan- 
ion for  the  machine. 

And  oh,  yes,  the  latest  word  from  Epson  is  that 
the  HX-20  should  be  available  by  September  for 
$795. 

Ai  the  center  of  the  computer  are  two  Central 


Processing  Units,  both  eight-bit  6301  microproces- 
sors running  at  614  KHz  in  a  master-slave  config- 
uration. It  comes  with  32K  of  ROM  expandable  to 
40K  internally,  and  64K  with  an  expansion  unit  that 
was  not  shown.  The  liquid  crystal  display  supports 
upper  and  lower  case  and  a  full-screen  editor.  Al- 
though only  20  characters  wide,  itscrolls  another  20 
characters  sideways  before  wrapping  down  to  the 
next  line. 

More  HX-20  features:  Microsoft  BASIC  is  stan- 
dard, there's  a  built-in  clock  and  calendar  with  an 
alarm  and  interval  timer,  a  programmable  tone 
generator  covering  foui' octaves,  interfaces  for  a  bar 
code  reader  and  a  standard  cassette  recorder  (the 
computer  is  available  without  the  on-board  micro- 
cassette),  an  internal  DIP  switch  for  selecting  inter- 
national character  sets,  32  special  graphic  charac- 
ters, a  nimieric  keypad  as  part  of  the  regular  key- 
board, and  optional  programs  on  ROM  cartridges. 

Other  nice  touches  include  a  low-voltage  power 
system  that  maintains  data  in  RAM  even  when  the 
computer  is  turned  off,  a  knob  that  adjusts  the  liquid 
crystal  display  for  straighl-on  or  angled  viewing, 
and  even  dot-addressable  graphics  for  drawing 
charts  on  the  small  screen  and  printer.  Epson  is 
promising  a  no[>py  disk  drive,  loo. 

All  in  all,  Epson  has  done  a  stunning  job  in 
packing  so  many  features  into  a  box  about  ihe  size 
and  weight  of  a  hardback  book.  Tlie  keyboard  — 
where  skimping  usually  is  done  on  small  compuiers 
—  is  as  Iuxin*i<3us  as  those  on  nnich  larger,  fixed-base 
machines.  Although  the  HX-20  probably  will  not 
find  its  niche  as  a  home  computer,  mainly  because 
its  display  formal  limits  game  use,  it  seems  lo  be 
ideal  for  traveling  businessmen  or  engineers  who 
need  a  portable,  yet  powerful  computer  ihai  can 
hook  up  to  any  telephone  for  communicating  with 
the  home  office.  Its  main  drawback  is  the  small  dis- 
play. It's  a  shame  that  a  keyboard  which  lends  itself 
so  nicely  to  word  processing  is  tied  to  a  screen  limited 
to  only  a  few  words  at  a  time.  An  Epson  representa- 
tive says  it  may  be  possible  to  attach  a  monitor  or  TV, 
but  there  is  no  mention  of  this  in  the  specifications. 

At  anv  rate,  Epson's  debut  in  compuiers  is  a 
groundbreaking-  in  more  ways  than  one. 


Software... 

Allliough  the  most  exciting  news  at  the  CES  and 
NCX;  sliows  was  the  hardware,  all  was  not  quiet  on 
the  software  front.  Two  major  creative  forces  in 
the  entertainment  industry  were  married  when 
Atari  announced  a  partnership  with  Lucasfilm  Ltd. 
to  develop  new^  video  games  for  arcade  coin-ops, 
home  game  machines  and  computers.  Lucasfilm 
|)i-odiiccd  Shir  Wars,  The  Empire  Strikes  Back,  and 
Raiders  of  the  Lost  Ark,  and  did  the  special  effects 
for  this  summer's  Star  Trek  II,  Poltergeist  and  E.T., 


the  Extra-Terrestridl.  As  anyone  who  has  seen  any  of 
those  movies  knows,  Lucasfilm  obviously  is  a  coven 
of  creative  talent.  But  aside  from  its  sparse  state- 
ment on  developing  new  games.  Atari  was  deliber- 
ately vague  about  what  other  paths  might  be  ex- 
plored by  the  joint  venture.  "We'll  be  cleveloping 
new  forms  of  electronic  entertainment,"  said  an 
Atari  spokesman,  "and  the  term  'electronic  enter- 
tainment' is  quite  carefully  chosen."  In  other  words, 
just  wail  and  see  what  we  come  up  with,  folks.  As 
far  as  games.  Atari  did  suggest  that  video  game 
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Commodore  P,  B,  BX  Series 


With  so  many  new  computers  to  see  at  the  recent 
trade  shows,  including  five  from  Commodore 
alone,  it  was  ahnost  easy  to  lose  a  few  in  the  shuffle. 
Luckily,  nearly  every  machine  was  a  signtficani  ad- 
vance in  either  technology  or  pricing  —  and  often 
both.  This  was  particularly  true  of  the  new 
Commodores. 

Although  the  ComnKjdore  64,  an  amazing  value 
at  $595,  stole  lots  of  thunder,  the  new  P,  B,  and  BX 
Series  Commodores  drew  their  fair  share  of  interest 
from  computer  hobbyists  and  business  users.  They, 
too,  offer  unprecedented  features  for  the  money. 

With  their  sleek,  white  Porsche-designed  cases, 
these  three  new  series  look  very  much  alike,  but 
there  are  important  differences  separating  the  P 
from  the  more  expensive  B  and  BX  machines. 

The  PI  28  is  the  home  computer  of  the  trio.  It  is 
the  third-generation  PKT  and  shares  many  features 
with  the  C^ommodore  64:  4()-co!umn  by  25-row 
screen  display  on  normal  TV  sets,  16  colors,  high- 
resolution  320-  by  20()-pixel  graphics,  the  industry's 
most  advanced  svnthesizer  chip  for  programmable 
sound  effects  and  music,  redetinable  character  set, 
and  animation  with  independently  movable 
graphics  blocks  called  "sprites"  (also  known  as 
player/missiles  in  Atari  parlance). 

But  that's  where  the  similarities  between  the  64 
and  PI  28  end.  The  PI  28  comes  with  128K  of  RAM 
—  more  than  twice  as  much  as  most  home  computers- 
can  hold  -  and  is  expandable  internally  to  '■25SK 
RAM  and  externally  to  640K  (896K  total).  And  it 
will  sell  forjust  $90:)! 

On  top  of  that,  there  will  be  a  plug-in  Z-80  micro- 
processor board  that  will  add  CP/M.  opening  up  a 
Inige  world  of  professional  software,  and  even  an 
8088  16-btt  microprocessor  board  for  CP/M-86 
capability.  There's  a  built-in  RS-232C;  interface  for 
hooking  up  modems,  and  printers.  Commodore's 
traditional  IEF.E-488  interface  to  support  the  full 
range  of  Commodore  CBM  peripherals,  a  real-time 
clock,  an  enhanced  Microsoft  BASIC  upward  com- 
patible with  BASIC  4.0,  audio  system  output,  moni- 
tor output,  and  a  cartridge  slot  for  plug-in  games 
and  other  software. 

High-level  languages  such  as  U.C.S.D'.  Pascal  will 
be  supported,  and  the  CP/M  makes  possible  lan- 
guages such  as  FORTRAN,  COBOL  and  APL, 

Commodore  also  pulled  out  all  the  stops  on  the 
P128"s  keyboard.  It's  the  most  complete  we've  ever 
seen  on  a  home  computer.  Its  94  keys  include  10 
programmable  fimction  keys,  a  separate  numeric 
keypad  with  CE,  00,  ENTER  and  math  operators,  a 
key  for  each  cursor  arrow  to  support  the  full-screen 


editor,  a  large  and  easy  to  find  RETURN,  Pi,  ESC, 
CTRL,  INS/DEL,  RUN/STOP,  NORM/CRPH. 
CLR/HOME,  OFF/RVS,  and  the  full  CBM  business 
character  set  with  PET  graphics  symbols. 

Internally,  the  PI 28  has  an  eight-bit  6509  micro- 
processor for  its  Central  Processing  Unit  (CPU). 
Commodore  says  this  new  chip  is  "functionally 
identical"  to  the  6502  found  in  previous  Commo- 
dores, using  the  same  instruction  set.  This  means 
machine  language  programmers  will  adjust  easily  to 
the  new  chip,  so  new  software  for  the  computer 
should  be  available 
quickly.  RAM 
expansion  will 
come  in  64K 
steps.  Separate 
chips  handle 
the  color  video, 
sound,  and 
inpiu/output, 
allowing  the 
6509  CPU  to 
work  undis- 
tracted. 
Also,  the 
plug-in 
Z-80 
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and  ^088  chips  will  work  'concurrently"  with  the 
6509  for  what  amounts  to  multiprocessing. 

Game  players  weren't  forgotten,  either.  The 
PI  28  supports  two  joysticks  or  four  paddles.  As  on 
the  Commodore  64,  the  sprites  are  totally  indepen- 
dent of  the  background  graphics,  include  collision 
detection  and  foreground/background  priority, 
and  can  be  three  colors  each.  Eight  of  these  can  be 
moved  anywhere  on  the  screen  at  once.  There's  also 
a  medium-resolution  200-  by  160-pixcl  graphics 
mode,  in  addition  to  the  hi-res  and  text  modes. 

The  sound  chip  is  the  same  Sound  Interface  De- 
vice (SID)  found  in  the  Commodore  64  and  Max 
Machine.  SID  has  three  voices,  programmable 
waveforms,   fillers,  and    16-bit  resolution  over  a 
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SATISFACTION  MAKE  US  #1. 


ZENITH 


Z-89-48K 
Z-90-64K  DO 
Z-1 9  Terminal 
Z-121  Monitor  12' 


$2299 

$2588 

$777 

$149 


ATARI  COMPUTERS 

Atari  800 16K 

$669 

Atari  400 

$318 

Atari  Interface  Module 

$174 

Atari  810  Single  Disk 

$444 

Atari  815  Dual  Disk 

TBA 

Atari  830  Modem 

$166 

Programmer 

$59 

Entertainer 

$84 

Star  Raiders 

$34 

16KMem.  Exp.  for  Atari 

$74 

32KMem.  Exp.  for  Atari 

$114 

NEC  PRINTERS 

7710/30  SpinwriterR/0  $2279 

7720SpinwriterKSR  $2649 

3510/30  SpinwriterR/0  $1699 

3500  Serial  Spinwriter  $1599 

NEC  DOT  MATRIX 
PC-8023  $474 

Call  for  prices  on  ribbons,  etc. 


MORE  PRINTERS 

Anadex  9500/9501 

$1295 

Anadex  DP-9000 

$1049 

Okidata  Microline  80A 
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Okidata  Microline  82A 
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Okidata  Microline  83A 
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Tractor  (OK!  80 +  82  only) 

$60 

Diablo  630 

$2044 

MONITORS 

Sanyo  12'  CRN  Ptiosptror  $266 

Sanyo12"  Black  +White  $239 

Amdek  12"  300  GRN  Phosphor  $149 

Amdek  12"  Color  $319 

NEC  12  "CRN  Phosphor  $164 

NEC  12"  Color  $344 


EPSON  PRINTERS 

MX-70                                                       CALL 
MX-80w/Graphics                                CALL 
MX-80  FT  (Friction  +  Tractor)             CALL 
MX-100  (15"  Carriage)                          CALL 

Call  for  prices  on 
Ribbons,  Cables  and  Interfaces 

NEC-PC  8000 
Series  Microcomputer 

PC-8001 A  Computer  w/32K 
PC-8012AW/32K  +  Exp.  Slots 
PC-8031A  Dual  Mini  Disk 
PC-8032A  Add-on  Mini  Disk 

Call  for  Software  Prices 

$888 
$588 
$888 
$777 

FOR  THE  LOWEST 
PRICE  CALL 

TOLL  FREE 

1-800-343-4114 

ORDERING  INFORMATION 

Our  order  lines  are  open  9AM  to  6PM 
EST  Monday  thru  Friday.  Phone 
orders  are  welcome;  same  day  ship- 
ment on  orders  placed  before  10AM. 
Free  use  of  Mastercard  and  VISA.  Per- 
sonal checks  require  2  weeks 
clearance.  Manufacturer's  warranty 
included  on  all  equipment.  Prices  sub- 
ject to  revision.  C.O.D.'s  accepted. 

For  service,  quality  and  delivery  call: 

PERIPHERALS  UNLIMITED 

(617)655-7400 

62  N.  Main  St.*  Natick,  MA 01760 
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nine-octave  range.  (For  a  fuller  explanation,  see 
Part  I  of  "First  Look  at  the  Commodore  64"  else- 
where in  this  issue.) 

In  practically  every  category,  then,  the  PI 28  is  the 
machine  that  will  set  the  pace  for  state  of  the  art 
home  computers  -  including  price. 

The  B  and  BX  Series  computers  are  aimed  more 
toward  the  business/professional  users.  Both  are 
80-co!umn  machines  with  built-in  green  phosphor 
monitors,  dual  5-1/4  inch  disk  drives  and  detacha- 
ble keyboards.  The  layouts  of  the  keyboards,  inci- 
dentally, are  identical  to  the  P128's. 

The  B128,  like  the  PI 28,  comes  with  I28K  RAM 
and  is  expandable  to  256K  internally  and  640K  ex- 
ternally {896K  total).  It  starts  at  $1,695  (including 
both  disk  drives).  It  also  shares  the  P128's  6509 
CPU,  the  SID  chip,  the  optional  Z-80  and  16-bit 
8088  multiprocessor  boards  for  CP/M  and  C;P/M-86 
capability,  the  RS-232C  and  lEEE-488  interfaces 
compatible  with  CBM  peripherals,  audio  output, 
the  cartridge  slot,  standard  Microsoft  BASIC  up- 
ward compatible  with  BASIC  4.0.  and  the  real-time 


versions  of  Lucasfilm  movies  probably  could  be 
expected.  Raiders  was  mentioned  specifically.  But 
Atari  also  cautioned  that  nothing  \vould  come  to 
fruition  until  al  least  next  sununcr.  That  should 
leave  plenty  of  time  to  fuel  wild  rumors. 

Atari  also  atniounccci  three  new  pieces  of 
educational  software,  price  cuts  of  about  22  percent 
for  Asteroids,  Coviputei-  Chess,  Missile  Command,  Space 
Invaders,  and  Super  Bmikoiil,  and  ciUs  of  33  percent 
for  SUir  Raiders  and  Music  Composer. 

Tl  Unleashes  Software 

Texas  Instruments  announced  a  flood  of  new 
software  for  its  TI-99/4A  Home  Computer—  no 
less  than  45  titles,  including  30  cartridges.  Many  ol 
these  are  interactive  learning  tools,  all  with  color 
graphics  and  optional  synthesized  speech.  Of 
particular  interest  to  computerists  is  an  Editor/ 
.\ssembler  package  so  hackers  can  get  at  the  16-bit 
TMS  9900  microprocessor  thai  is  the  TI-99/4A's 
heart.  A  memory  ex]jansion  unit  and  disk  drive  are 
retjuired,  and  the  assembler  lists  for  $99.95.  For 
the  same  price.  Tl  also  introduced  the  Mini  Memory 
Module,  a  plug-in  14K  R.AM  cartridge  with  a  built- 
in  battery  that  retains  the  memory  even  when  the 
computer  is  shut  down  and  the  module  removed. 
A  ftill-fcaturcd  word  processor,  Tl-Writer,  al.so 
was  announced  for  $99.95.  And  for  $129.95,  you 
can  get  TI-LO(iO  II.  an  extended  veision  of  the 
respected  educational  language  that  adds  mtisic, 
soimd  effects  and  printer  interface  to  the  original 
TI-LOGO.  Expect  all  these  products  by  the  fourth 
quarter  of  this  year. 


clock.  It  does  not  have  hi-res  color  graphics  or  joy- 
stick ports. 

The  BX256  computer  offers  all  the  B128  fea- 
tures above,  except  it  comes  with  256K  RAM  and 
the  16-bit  8088  microprocessor  for  CP/M-86.  It  will 
retail  for  $2,995. 

The  B  and  BX  Series  computers,  then,  with  their 
built-in  dual  disks,  tilt-and-swivel  monitors,  80- 
column  by  25-line  displays,  detachable  keyboards, 
and  higher  prices,  will  compete  in  a  different  mar- 
ket than  the  P  Series.  The  B  and  BX  will  be  stiff 
competition  in  the  low-end  business/professional 
market  against  machines  such  as  the  IBM  Personal 
Computer,  the  Apple  II  and  III,  the  TRS-80  Mod- 
els II  and  III  and  the  new  16-bi(  TRS-80  Model  16. 
Meanwhile,  the  PI 28  will  be  equally  strong  in  the 
high-end  home  computer  market  against  the  .Apple 
II,  the  Atari  800,  and  the  TRS-80  Model  III. 

II  the  P.  B  and  BX  Series  Commodores  hit  ihe 
dealers  by  this  fall  as  promised,  expect  to  see  topsy- 
turvy changes  as  the  other  manufacturers  scramble 
to  stay  competitive.  It  should  be  quite  a  show. 


Commodore  introduced  a  line  of  software  to 
accompany  its  new  machines,  incluchng  games  and 
versions  of  popular  business  programs.  An  educa- 
tional program  for  the  Conmiodorc  (i4,  Visible 
Solar  Sysletn,  tised  fascinating  liigh-resolution  color 
graphics  lo  siiow  the  relationships  between  planets, 
their  orbits  and  the  stm.  The  business  programs 
are  EasyCak,  EasyPloi,  EasyTools  and  EasyScan. 
EasyCaIr  is  advertised  as  the  largest  spreadshcct- 
lype  program  available  on  a  micro,  with  a  matrix  of 
65  coltunns  bv  999  rows.  Versions  for  the  SuperPE  F 
al  $149.95  and  the  Commodore  64  at  $99.95  will 
be  available  this  summer,  with  conversions  for  the 
\\  B  and  BX  series  to  follow  later.  The  Commodore 
booths  also  were  crowded  with  jx'ojile  plaviiig 
s(nne  ol  the  13  new  carttidge  games  for  the  VI(;-20, 
such  as  Gorf,  Omega  Race,  Wizard  of  War  and  Mole 
Allack.  Five  Scott  Adams  achentiue  games  also 
were  shown  lor  the  VIC. 

What's  Next? 

There  you  have  it  ...  the  Itiglilights  of  both  shows. 
But  the  real  interesting  part  is  vet  to  come.  It  will 
be  intrigtiing  to  watch  how  the  various  com]HUer 
manufacturers  juggle  their  line-ups  and  prices  to 
compete  in  the  rapidly  changing  home  market, 
especially  for  the  under-$500  machines.  This  is 
where  the  manufacturers  are  trying  to  reach  the 
vast  consumer  poptilation.  those  who  are  unfamiliar 
with  cotnpulers  and  are  buying  thetn  as  they  would 
any  other  home  appliance.  Expect  rapid  changes 
there  for  the  next  couple  years.  We'll  keep  you 
posted.  © 
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Take  the 


ENCYCLOPEDIA 
OF  COMPUTER 
SCIENCE 

YOURS  FOR  ONLY 


95 


when  you  join  The  Library  of 
Computer  and  Information 
Sciences.  You  simpiy  agree  to 
buy  3  more  booi<s— at 
handsome  discounts— williin 
the  next  12  months. 


(a  $60.00  value) 


Find  the  answers  to  virtually  all  your  data 
processing  questions  in  the  ENCYCLOPEDIA 
OF  COMPUTER  SCIENCE. 

Thousands  of  photos,  diagrams,  graphs 
and  charts  completely  illuminate  the 
ENCYCLOPEDIA'S  clear  and  thorough 
coverage  of  every  area  of  the  computer 
sciences — software,  hardware,  languages, 
programs,  systems,  mathematics,  networks, 
applications,  theory,  history  and  terminology. 

Appendices  provide  abbreviations,  acronyms, 
special  notations  and  many  numerical  tables. 
An  additional  highlight  is  a  complete  cross- 
reference  system  that  assisis  the  reader 
seeking  in-depth  information. 


What  is  The  Library  of  Computer  and 
Information  Sciences? 

It's  the  oldest,  largest  and  most  respected  book  club  especially  designed 
for  the  computer  professional.  In  the  incredibly  fast-moving  world  of  data 
processing,  where  up-to-date  knowledge  is  essential,  we  make  it  easy  for  you 
to  keep  totally  informed  on  all  areas  of  the  information  sciences.  In  addition,  books 
are  offered  at  discounts  up  to  30%  off  publishers'  prices. 

Begin  enjoying  the  club's  benefits  by  accepting  the  ENCYCLOPEDIA  OF  COMPUTER 
SCIENCE.  It's  the  perfect  reference  for  computer  professionals. . .  and  it's  a  great  bargain,  too. 


If  reply  card  has  been  removed,  please  write:    The  Library  of  Computer  and  Information  Sciences,  Dept.  7-BK7 , 
Riverside,  N.J.  08075,  to  obtain  membership  information  and  application. 
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A  Monthly  Column 
The  Beginner's  Page 

Structured 
Programming 

Richard  Mansfield 
Assistant  Editor 


From  time  to  time  you'll  hear  about  structured  pro- 
gramming. It's  not  a  single  idea  or  technique,  but 
rather  a  cluster  of  suggestions  about  the  best  way 
to  go  about  programming.  A  "perfect"  program- 
ming method  will  probably  never  be  developed, 
but  the  various  suggested  "rules"  associated  with 
"structured  programming"  are  worth  looking  into 
to  .see  if  there's  anything  there  thai  you  might  find 
helpful. 

Never  Use  GOTO 

Advocates  of  structured  progrannning  suggest  a 
variety  of  guidelines  which  programmers  should 
follow  to  achieve  easily  written,  easily  modified, 
easily  tmderstood,  and  efficient  programs.  Some 
structured  programming  enthusiasts  say  you  should 
never  use  GOTO  in  a  piogram.  CjOTO  jinnps  otit 
of  the  normal  "flow"  of  execution;  it  makes  things 
tmclear  because  its  pur[io.se  within  a  ])rogram 
caiuiot  bec]uickly  understood.  Other  structured 
programming  theorists  suggest  that  a  program 
should  be  "flowcharted"  before  the  actual  prog- 
ramming starts,  A  flowchart  is  to  a  program  what 
an  outline  is  to  an  essay:  it  illusirates  the  main  ideas 
and  shows  the  path  of  execution  which  the  com- 
puter will  follow  when  the  program  RL'Ns. 

Related  to  flowcharting  is  a  third  idea  as- 
sociated with  structured  programming  called  "top- 
down"  programming.  In  brief,  this  means  that  you 
make  a  general  outline  or  ilowchart  of  the  main 
parts  of  yotu"  program  before  getting  down  to 
writing  its  individual  subroutines  and  specific 
]3arts.  This  could  mean  that  you  first  program  a 
"main  loop"  which  is  a  series  of  GOSUBs  to  sub- 
routines written  later.  (With  the  opposite  approach, 
"bottom-up"  programming,  you  write  the  sub- 
routines first  and  then  tie  them  together  at  the  end 
with  a  main,  governing,  "top"  routine.) 

"Modular"  programming  (breaking  a  program 
into  smaller  parts  and  solvmg  each  separately, 
using  many  subroutines);  organizing  DATA  lines 
or  files  so  that  they  are  clearer  and  structured  in  a 


way  that  reflects  the  structure  of  the  program 
which  uses  them;  indenting  program  lines  so  that 
you  can  sec  a  loop  in  a  LISTing  —  all  ol  these  can 
be  foiuid  under  the  umbrella  idea:  structiued 
programming. 


10  FOR  I  =  1  TO  10 

20  PRINT  I 

30  PRINT  1*1 

40  FOR  J  =  1  TO  500 

50  NEXT  J 

60  NEXT  I 

An  "unstructured"  listing. 


10 

FOR  I  =  1  TO  10 

20 

PRINT  I:  REM  PRINT  NUMBER 

30 

PRINT  1*1:  REM  NUMBER  SQUARED 

40 

FOR  J  =  1  TO  500:  REM  DELAY  LOOP 

50 

NEXT  J 

60 

NEXT  I 

One  aspect  of  struclured  programming  is  indenting  loops  so 
that  they  are  easily  seen. 


How  you  program  is  up  to  you.  There  are  two 
general  approaches,  and  each  has  its  passionate 
advocates: 

1 .  Improvise  as  you  go. 

2.  Plan  everything  first. 

The  recreational  programmer  tends  toward 
the  first  style.  Type  it  in,  RUN  it,  "how  did  tJiat 
happen?"  try  something  else,  fix  up  proljlems, 
RUN  again,  and  eventually  it  works. 

The  Special  Requirements  Of  Group  Programming 

I'rotcssional  programmers  work  under  entirely 

different  conditions.  They  must  coimnnnicatc  with 
the  computer,  of  course,  but  they  also  must  com- 
municate with  each  other.  Their  programs  must 
meet  standards.  Docuwenlation  (explanations  of 
what's  going  on  in  a  program)  nutst  be  thorough 
and  clear.  Often  they  work  in  groups,  as  part  of  a 
progranmiing  team.  A  job  is  broken  down  into 
pieces  so  that  each  programmer  is  writing  a  sub- 
routine of  what  will  later  be  linked  together  to 
become  the  main  ]n-ogram.  Unless  things  aic  well 
coordinated,  group  programming  will  be  unsuc- 
cessful. It  would  be  like  an  auto  factory  where  each 
workei  made  a  ]>ersonal  decision  about  \\lK're  to 
drill  bolt  holes  on  his  piece  of  a  car.  When  the  time 
came  to  put  it  all  together,  very  little  would  fit. 

For  somewhat  similar  reasons,  many  teachers 
would  fa\or  structured  programming.  If  you  had 
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Quality  software  for*: 

APPLE  II  Plus  ALTAIR**** 

OSBORNE-1 

NORTH  STAR*** 

ATARI 

PET/CBM 


NEC  PC-8000 
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'kmiUcH^dirPToecut)'  m«!ci  Ty  Apple  ■tul  AitJi  ^tfiJOAt  Hnplo]ihi|hj'tK>lughio  iriphi^  fra-tht  diipUy  cFhandi  Amu^t 

BLACKJACK  COACH  t53K  TRS-80  only)  PrifiC  SI9.95  Ca»*«i«;SJ3.9S  Diskette 

BI^CklACK  COACH  u  toih  i  (an*  md  »n  tdwaUoiuJ  laai  Wiih  ihii  profmrt  jew  cMr  flUiniliatudr  i*«  iiandarJ  and 
^{KEial  pUyini  and  bntini  RHthodi.  including  ihricvnal. card c«vtii  vr(<iii«i.  Vnucan  iDnptrilUr,  pU^  viiKihecMnfruscraii 
■  coBcli,  or  itMtuiidlty  uu  |our  nv-hod  dndcT  k>ii|  run  iui<»uiic  p4ay  All  ihc  vandar-d  pbii«  ihncn  ■>'  iruludnl-  iA' 
Hirancc.  »pla1ntf  pain.  4<»t'ir  dmin  amS  luifKidiN  (opitMaii  Tht  dMipuMt  uiilirTn  iht  iKhniqiir  and  r»e^<^f*  dnuicd 
luinrury  rcponi  -Khrti  lEaiitlxrtUr  iwipwni  <V  mfcniifii  iisdi  >*BL»nHi  uf  rwaf  pUy  Don'i  rtifc  ,oui  cnonrj  u  ihc  iit>ki 
i^lil  rou  Ui<  fFfKTiH,<d  i.lS  B1  ACKJACX  COACH' 


THOUGHT  PROVOKERS 


MANtAGEMENT  SIMULATOR  |Av*Llabl«  foi  all  wrnpuicrt) 


Price:  S2S.95  CaiHtte 
S29.9S  Diikcne 

Tlin  pioiTVD  II  bix!i  u  tutikni  -ECKiKini  iixM  u  »cIL »  «  uimalaEitif  tntdtKividl  |*>w.  buc4  up<»  unilaj'  iimn  pUi^d  kt 
tr«duHtbuwrMtt  Kh»^i.«^tipb)«'Mi<UTiL'0mii>l4icwnpu»>!ikhin±nLfaciidrrri[liTn9rodi»:u  l«tipt«iirr  attriBpi 
[a  aaipcrlaemha  tDrnprtii-in  b?  K)li<i  tctl^ni  [Hi«n,^odki£th»  tc<tttfWf,maiLrlin|  aiid  dnifn  optTidnam  m  The  mm! 
bk-cnif^  firm  n  th*  on*  wbIi  ifw  lii|Sm  itml  privT  "hen  l^r  uiraUiKm  (Dd> 

PLJGHT  SIMULATOR  (Av«il*bk  fw  all  eompuWf*!  Pricf:  139.95  CaiKii«/S13.M  Diikette 

A roliuiw  utd  ciirfttiYE  minfrnuKat  MimO^xpa of  ixkcuff,  lli|lsi  au  UMkai.  Tbr  fw^tnun  jtitUn  iccDdrnunK n|uaiioni 
■•■iJ  ibt  flMiKimuict  at  a  ical  liirlc-il  Yau  can  pr*aice  mtiTummi  ■rT^DB^h^  and  lunfBiiab  Jiin(  ftdtiti  And  conpui 
hcJiiiiii  ThrmoccaiiiaiifEii  Hjcf  fan  tli4p<il«mkK>pi.  hAll-roIh«nd  miitBriier^b4iK  rri40tu'vtTi.  AiUianjhihupcDpud 
dtonuH  employ  friiAici.  nflMQiuaii!>ditf>*dJicint,  5«ifec  w![*iiif<  micw  in  C0MPI;T*0?*ICS   Kuni  m  ISV  Ai»n 

VALDEZ  (AiaJltbk  l^ar  all  cempuunk  PW»:  tlT.95  CuidIeyS2l.9S  Dillelte 

VALDliii  ■  tiwritmier  timuluKmof  (upDUntcT  uv^iion  lp  ihefiwK'fWitUwn  5iwo4>ViidMf»ni«»>r*iiiiii'ft(  Akika 
InctuiM  in  thn  iimLtUiion  ii  ■  rtalii-iie  and  ciirnuic  I!6  •(  Hi  Eminent  nup,  ponicnv  Dfvttich  itvy  N  iirBTd  ubri  inc 
ilup'i  aipdinumfTK  iidw  diiplir  ttr  moUon  of  itM  ihip  iiKlf  \i  tiiiitiult  ciodclM  misVinaiictJIy  The  imtfl«<Kni  ^w 
coatuu  ■  rtKhJd  for  ilw  iidil  patitr'<i  in  ihe  rciion,  ii  odi  n  oilirt  ifitTic  loui|f>in«  unlm  *Jid  diifiiri(  icrbtTj^).  Ohan 
jinii  Hiu»i*  frws  ibe  Gulf  ol  AliiLi  t«  ViUfi  Hiibeil  H«  [i«  uifi«*rc  ii-.w«  in  Ki  Sud^jie  Crri^M  and  ?cih>nai  Com 

BACKGAMMON  1.0  |Av#I.I*l»le  for  all  compulcn)  Price:  SI9.93  Caaaelle^S 2^.95  DUkeilc 

Thb  fjotraia  itm  j»ii  bacLiammoD.  ikiLi  vid  will  alM  impiovc  )du(  upk-  A  bunun  laACiMnpMe  ajainit  a  computer  ci 
■lUinH  wnfliip'  huBitft  Th»  OMipuur  ean  «vtn  pUy  <«»inu  itulf,  tiihci  ihcbumiin  w  iS* compuitiT *ki  dcmtleor  [mefaEc 
d::cr3[Li  B«Jd  poiiiicrU'Tan  bf  {tuEr!  onavfd  l[>t  itfiU)   BACKaAMMON  !  Ofliyim  accnrdancE 'iih  iheofrMMil  ruki 

ol  ba;kgmfliaii  Utd  it  i'JfC  1L>  piDhiJc  iTurv  luciraEina  l^fuoRii,  al  ^^kianiiruin  pla>. 

CHESS  MASTER  (Nonh  Star  and  TRS-SO  nnlyj  Priec;  S19.9!  C«Mt!*/S23>95  Diskatie 

Th»rtMnpl(i«  and  >crj]>awcttiiif(T<>i|iim  provide*  nvck'-rli  of  pla>  li  ijii:luilriL:;tiilin|,(np«iuialCApiuici  a^dthcpfDm!>■ 
ll^ricr[l**ftl  Ad(lilion»Jlly.thebo«rd  miv  bf  prnrt  bfror(iKriiMi|olpUy,prtrtiHliJi|lh»rt*mini:ioao("bcwk"  ptafi.To 
oitxinur fitmlion  ipMd,  iti»^6(rini  ii«riiicn  In  aucmbLy  lan^uafc  (by  SOJ-TWahK  S:P£C)ALlSTSiirCalilarnia|.  FuU 
jraphm  arc  employnl  in  ihc  ThS-»0  1*11100^  ind  l*ti  v,rfih»  of  alpTunjnjrric  diiplay  arc  prd^idrt  lu  aetpmmDdnc  Nbnh 

$taT  uMii.  S«T  rinitw  Lr  onrampiilkni 

FOREST  FIRE!  (AurianlyJ  Price:  SI4.9J  CmmH(/$I8,93  Diikeilc 

Uii&f  cikUhii  f.raphin  and  wwuJ  <(lp;t>,  Ehii  nmuiaikiri  puii  yuu  m  ihe  mUdk  al  a  foreii  fiTc.  Yam  Job  11 10  dpf«<  opera 
iiOPii&pJi  DUE  ihc  Tire  whik  [omptnutmi  lorthMietln  *ind.  wnaihei  add  iMf*tn  Nel  pEOIKIini  viJuablc  itructurci  can 
tfiuiEiB  iiartlinj  pmaliiej  Lile-lifc*  vif:«til«  aiepiDvMltdwmatc  fORtSTFlPt'  .m"J'!*nwfiil»ndchfcJl*ii(in|,  Nc  Eiao 

larafl  ll*vf  ihe  t»mr  irtlinj;  and  lh(t«  tit  i  ldY*U  Ol  dijruully. 

BLACK  HOLE  (Apple  onlj.)  Price  St  3.95  ClMettc/II  9.95  Diakene 

T^il.  it  u  odiiBj  jitphical  uniLilaiidnDf  ihcpniliknui.rvatviriindmcly  9b>rniB|  a  black.  Sdlr  wich  a  ipacr  ptob«.  The  ab' 
IKtiiw  enter  and  nainiun.  ioi  a  pieuribtd  iinw,  an  cnbtt  ck>K  id  ■  imal]  btackl^ok.  Thii  11  i«btuhi<«piviOi'(»i*onniiii 
u>  Kv  the  aiunalr  1^  ihe  tidal  ilrni  d.^tun''*  '^  piob«.  CanEi«l  of  Eh«  criti  u  caiaiK.Milf  imuLiied  uvn|  Mdr  jell  for 
loiaUM  tAd  nam  thruilcn  for  ucekiiEion  Thit  prnoin  empUrr^  Hi  Rn  itkpbk:]  and  ii«dufaiioui  ai«fil  ai  chi!kn|iii| 

SPACE  EVACUATION!  (Available  for  all  compmer»>  Price:  SI5.95  CltKtW/SI».9?  Diakett* 

CanKwn>lom«ilK|ilaiva»d  tvaiiMHethf  F^"»lfib«forBih*iuii*irl*<l*'1  Vein tompmiir  btnonsci the ihip'tcwnpuirr  »i 
you  eiplAKTM  uniTeftf  Eo  Eilooiir  miliiMiiof  people  Tlii>  lunulatjor  n  pai^imlad^Ir  IFiiefMifit  at  11  ccMnbmn  manr  ofihc 
cuitiBi  einiwnii  of  cl*«i!  tpacc  lUMi  •nh  !hc  niyiEei)!  clulkni«  of  APVFNTi.'it 

MONARCH  (A«ri  cwilyi  Price:  SU.W  CBsirtle/5IB.95  D}*V«« 

MONARCH  tt  a  fuanauof  tctaaatx  umulaiiM  feqiirini  yvu  Ip  tandiT  an  l-»-™t  imn  ■>  you!  naijon'i  hadei  Tou  dewi- 
niincUirunNBiaf'cicaitde^'audia  li^iisju]  uKl^ncuhuialute,  )io«  miM^  Ie»i  tn  aiibibuxno  she  popuUce  and  )!□>■' 
miK-h  tf)««id H ip™i on poUuiiM CMtroI  Ysu  11.111  find  eSu  all  dnnimi  mvcht  a comprooriw  and Eh«[  it  n  no: mi  10 maVe 

cia>OM  bappT.  Runi  ye.  I-IK  Atan 

CHOMPELO  (Atari  only)  Price:  S14.9S  C**Kli(SIS-95  Di»krtie 

CHOMPELO  n  icallr  iwA  thaUMti*!  (amniD  one  One  11  umUai  w  MM.  ivvmutl  bur  <■((  pan  el  a  cdokM,  bid  avoid  E4k- 
.iBf  Lkc  pcHKHwd  pMiion.  Htc  041k'  f^  >>  ■*»  populai  Mua  fame  RF.VF.XSI  k  fulh  u.m  ibe  Aicn'i  iraphm  cpalHlii). 
tfid  a  ttard  id  bai   Tfin  pcckafe  -vtU  run  o«  a  tU.  lytira 


AVAILABILITY 


DYNACOMP *aft»i«  a  iu(>ffbnj  •tth  cunfJeu  <lixiiRKrUi>>n  (iiniaann«  d^stfiplBxa&ctH  tml  etuajiei  Unlem  «!jir»Tie 

ipecifxd.  all  pnivrana  »dl  rvfi  •Tthn  ISK  p»d^«i  nnflwo  *****  lATARI  rKpixi  UKl   f.»ofi^  ^here  iv.'«d.  r»OTrini  "r 

a^idaW«LipATARJ.PET.TT«-ffi|L*.*liri.NErai!dAppfci|Apf*irtlfa»tttMi?yj(t.krHe^»HlaiNrtihS(ariB^^ 

[dout^deriury  compK^h!  diitc'Cc  AHnnrm^y'-mna  pn^fntta  cba  tr  aMai/HdH-ri  lUndirJIIBM  JT-lOiniJc  (kmily  dcTjb'h' 

ikn«tyMJ^i*b'ehMm»Jl  8"CP.M  Itii^ii  i*iifci»  iy««nun^-nm|ijj^ 

H*«itWZ«M)iMidmanyo(liml  5'.   CP  MdnUtte»anava(t*bkt«!.*if  Siirth5E±i,  Si-jiiFHja^nandOKTT^KTr^'jtn  mim' 

■<A^ABlr^<aM,.yORTMSTl^n.<:fM.tBM.QSaOIWl.SVftltBHAI-S.r^lCn:•»OaaBfu^^itHQXa•trtal^i"'^>rB^r'""" 

cwf:»  lldJ.HUrkl 

"Ea«pf  O'lHTi  notrrf.  it*'  TSS-W«»J*-I  ( tefluan  U  e%.mila»tt  * 
CRIBB-^CE.  iMAFIX.  ChISSHA^TZK.  TBS-*)  dK^tnn  *"■  1 
'"Frrr  n-Hl  .nfcriih  ^tiur  dlmk-tMnJ  t),-irrq«. 
""'f  or  .^fiiFi' lyiiriH  Fwi  inj  M'rnMiiA  BASKT 
""'Ffi'  SUPtBBSAIJV  iv>ir*i  nKining  unAr  MRA.SIC  vf  COASIC  imtf  vhlc'l). 


DYNACOMP  OFFERS  THE  FOLLOWING 


•  Widest  variety 

»  Guaranteed  quality 

•  Fastest  delivery 


«  Friendly  service 

•  Free  catalog 

m  Toll  free  order  phone 


AND  MORE, 


STARB ASE  i2  {Avmilabk  (ot  all  cwnpulcrtl  Price:  S I  J.S3  CatKttc'f  1 7.95  D(lk«<ie 

Tluatheciawci;«»*unvl«ti;n,  buEwMimjal  Aewfc^nif*!  F-'Mttampk'.tbeCmylini.niM  ibco(>iihcln<iTKiblr'>abLiul 
vAfiu^iaital^alkOAElKfcifltajirtMaainiiJiQquuttinti  ThcCnrylimAlKMCuch  anh  tcthb(Manllv>;  ;niiicn>nlnia%T 
M-twi  itw  Btf  The  miuuon  a  brew:  ulswi  the  h^TnoHe  n  bcucjod  bj  ibrw  h«jvr  trwxrn  »^  a  uarbau  S  O  S  h  rKevedr 
The  CnTjbra  fft  cvm'  5«  lSf  idtwiA?  rMne^i  in  A  SA  LOG  .  BQ  Sortwara  Crwujuc  i«l  Garv  MttTMndftir* 

UL'  MEN  FROM  .MARS  (AUri  only)  Prific:  SL9.95  C«W(K:yi2J.95  Diikctw 

DefcKi  YDunEif :  lite  liiiie  Enea  fraoi  Manareovl  to  itl  rou  :tf  rw  dn'E  irt  iboii  Tttrt  Ibii  it  a  BiUnDiiihitti  risaluDon 
■oimAied  irapbia  (vc*del  fiamc  vbidi  curcita  aucb  cf  iJie  Aiari'i  po^tr   ICeijvirf)  air  foriiKk 


SPACE  TILT  Mpple  dud  Attn  onlyV 

L'le  itK  fame  paddlei  m  lib  ibc  plaot  of  ibc  TV  tcrecn  to 
hok  aru  lAaikf  and  unallec!  A  bitllt-(n  tinfi  allowt  ya 


Price;  SI-I.9S  Ca»eiie;SI«.4S  Ditkettt: 

oil"  abaU  inEi)  a  dole  m  Cts*  titrm   VniAd  umpk^  Nd  tth<nlhr 
o  mnutr  ^our  IkiH  *iH">4  CiEh«"  :n  Ih"  Kabil  (niimnj  kCliOn 


ESCAPE  FROM  VOLANTIUM  (Aiwi  onlji)  Piice:  II5.*3  Cinetite/Jlfl.95  Dtikcllc 

Brxni  (be  kUh  i^  Fi,;iiEm>rM  i^an  ttiMit  Ma  yctiE  hvTW  Aitb  bSCAPR  J'AOM  VniAISTTIUM'  Tif  r^acv  you  rmiit 
itMnivvrf  y^(iurip*cewipvvuE^nhcuj:iciiandlB]«'bluE[be|uifdiuir<'nbijultvmf  taiciili  irbeii'hilkOiritiiia^iifvt  ihocirtni 
j(HialegLcR>airf[>.ai.«.*opefHl«tbe™itiiJc  Ho^rwn.ihnku'ikiFintigi)  .^mrKlcflnJlfly  IfiiufailUVM.-'tpf  inEJine. 
I>vilwrcb>v^iiv1aru^|uariljanapfwan  Soneiimciyoui;wiimashthroashihE*T>rby  rrpeaiedJy  riiBppir(a»ayiIil  Other 
idTMS  ills  trsperviai*.  At  tt«  htstvr  levels  rfpCaj  mocr obiuc^  aixl  [uanJian-i  ippetr.  addiniiEii  the  e«i"iE<ncnir  L^o-  ^'fii 
raotuDon  graphKi  a.'x]  wwxJ   Rwti  in  If  K 

ALPHA  FIGHTER  {At«rionlv)  Price:  II J.9S  Cai»eHe/in.9i  Diikettc 

T'so  eicdlem  iraphici  and  urtion  |irciftanii  n  wie!  ALPHA  FIQHTFH  i»gi,iir«  you  lo  4niiDr  id*  alirr<  iittiinipi  piuini 
iiiiiniirirH'rK^'ydrilirtaluy.  ALPHA  BASE  ^<  m  the  petholuatkn  UFO  invaiionjri  ri>«  UFfj'ian  ^y  «nd  ihf  lamr 
end>-  [Mh  itPKi  r^quirr  ihr  idfiikk  and  |«i  0fO(i*uJ<vtl|'  more  diirkitlt  ihi  hi|hfr  j'ou  icor<!  ALPHA  FIGKriM  will  rum 
on  14X  lyittmi. 

THE  RINGS  OF  THE  EMPIRE  (Atari  only)  Price:  114.93  C«MtHe/Sll.!J5  Iliikette 

The  Empire  haidevdofitd  a  qe«  ^s«k»la(iffn  protrdnlbi  miaMii  imtiBrHsHir  Eaibilcrf  you  hiaii  ihrau|h  thrriniianJ 
J L 1—    .1. :..  J — 1 — ,  .  — ,  i(i,i|on  wiih  Flora  piai^ivf  lingi  Thii  eifjiliit  |a:nir  lun  an  IfiK  i>M(m». 


dcRToy  ihe  nailon.  ihc  empire  devriop<  n  nen  1 
totpjoyii  HWidve  iiapliKi  aiui  loiuid  tai  z 


r  played  by  o 


INTRUDER  ALERT  (Atari  only)  Price:  SI5.93  CiM«tK/SJ9.9S  Diskette 

Th»ii  a  fad  iM>^jfir>tii^iam««rhJcti  plain  rou  in  Ehc  middle  at  ibc"L>r[UiKa/"  [lavin^joii  ttolmiK  p^ni  Tfic  dioidi 
hair  brm  aimed  and  a/ediretllid;  10  dtiEroyynual  all  fMli.TDumuil  find  artdvniel  yiHil  ibip  19  tKapt  w«^ 'br  [iLani.  fitt 

levdi  o!  diirip^tf  aic  proniird  ir^RL'DER  aLEIRT  inturii  a  >oyiikV  and  will  run  oe  i6K  ifitemt 


MIDWAY  iAtiri  J2K  onl>} 

MIDWAY  Ii,  an  MCturi  euenihcc  ollhc  lameal  BaiEleihip.  Ii  mitn 

(an  br  aiu]4.hri  h^rnan  01  lt\t  £«Vpul«t,  Co4cr  (laphKl  and  M>und  . 

TRlfLE  BLOCKADE  (Alafi  onlfl 

TRIPLE  BLOCKADE  ii  ■  iwii-Ki-thtcc  playa  (raphtc]  and  tountf  i 
whi^ Tciilkini  hare  titjoyea  Uiintthe  AunftfuiiVi,  ihc  abjwi  u 

ninnip|    CJIO    ^^UE    -^PT^jnei^l^t |     AitlieHI|fa    iht  CDDCrpt    u    uftipt^.    I 


Price:  SI4.9S  Calkcltc/SISH^J  IJiUeiie 

1  Eht  Chllknin  of  lirairiy  and  thantr   Vi-m  upgnnrnE 


III  included    I 


r  !«*: 


Price:  SI4.99  CaHCttc/ilB.l^i  Oiikedc 

110*1  fVM.  II  Ii  bMfd  pn  Ihf  daiw  -•dto  artMMflM 

3  direct  yojT  bkxkaduii  Une  ajound  i^e  KT*cn  Kiihoui 
c  CQintaned  |itiibi»  and  taund  df'ca  kid  la  "tatb 


GAMES  PACK  1  (A*it!*blt  fOTtU  cflmpuiers)  priet:  1N.9S  Cassttte.'SI  1.95  Dlikclle 

GAMES  PACK  I  c^xiiauu  the  ciauK  {wnpo'cr  Mmei  ol  BLALliJAL-kH  LL'S'AH  LANDER.  CHAPS.  HORSERACE, 
SWITCH  md  iTW«.  ThcK  lamn  ha>c  been  !0<Dbui«4  inEoone  larje  protnin  tor  rm.it  la  lAtdiAi  Tht*  art  iadj>idii«tl|  a: 
ctsiTd  bj  a  MAT^^kni  mean-  Tbn  cciUectKm  ii  wonh  the  pcm  j%Ht  f&r  ihe  DYMACOMP  itehot  of  vi.ACiil\CK 

GAMES  PACK  11  I  Available  fof  all  CompMltft)  Pflcc:  f  14.45  Callttte/llt.VS  Oitktilf 

GAMES  PACK  lluKljdrtlbf  jaranCBAnilCHrS.  JOnO.  ACtY-DC»CEV.  I.IFI  .  *LMl't;s  a™!  irthni    Ai  -nh 
EjAME£  Pack   1,  all  tM  laOKi  tit  iatdta  ai  ou  piDfrun  and  an  3lkd   f»Mn  a  DMIU     fail  iMU  partKulaTlf  njioy 
pySACHMP  1  .nnon  of  CRA2V  EIGTJTS 
Why  jhiy  11.9]  ot  DKHe  fMT  proftai  ^hta  yiM  can  bv^  a  DYNACOMP  c{>aetuon  for  {aK  110  «>' 

MOON  PROBE  (AvuUblc  Tor  all  compulcn)  Price:  SI2.95  Ca^KlEe/S  16.93  Diskette 

Tbitii  ac  diutmeli  diilkivci  "liuui  tiader"  pcocraffl.  TbcuKt  oiiiH  dror'Toqi  ortm  t^iUridiaJ  a  pirdrir^nriHilEarttioa 
EbcBBoo'iiurfKe.  Ycni  c^iTol  ihe  thnifl  uAatitBiMiMx  ol  yixu  ciah  pliitdirKi  the  laK  ordemrvl  arid  apeao^^b  andc . 
Rub  IS  I6K  Atan. 

SPACE  TRAP  (Aiirionl).  ItKl  Price:  114.95  Cii*eiie,'5IS.9S  Diikett* 

Tlni(ttoctx"i>u>9t'n3Bp"aiulrsankrclkHt>ouAear  abUck  Mm  You<E»i7a(youf  ipaofcnn  utmi  ihrfpyitic^  am)  ai 
umpi  ID  blanr  at  nan)  of  (hi  alien  ibipt  ■)  pHiibir  Ni»r  ihr  bla<k  hok  c^mh  jbMH  lou 

CHIRP  INVADERS  (PETrCSM  0«ilyl  Price:  SH.9S  Cili«*ll*,il8.9J  niskdt* 

CHrRP1S'VAp£R^ti>uiaddii:ii»ci;aA>«uu>vwiiaB|raphKi  A  FtdcraEicni^Nkze  MatHsn  mjit  be  EtMtied  tefnre  tvChnpi 
CEXktiw  Ihe  Bans.  SMlhonan  0b»l»iJo.  iwn'ini  mrtrofi,  and  the  atia.^kiD.|  Cbfff*  mij,»E  tlS  b<  ai»ded  fw  a  UH.-erari]l 

icwiaey.  Goal  tack.  -W  crtuirw  PETCfl^l  ^niy 


SUPER  SUB  CHASE  (Atari  oely) 

SUPER  SUB  CHASE  iimJlaiH  a  H«ith  and  dHico,  tniiiLOP  5rt  j*. 
hunt  for  ilx  hkJdcQtu'bnianre  Se«  IfteSrp'hrhMi'a.plauoiiiJriithai 
lanK  t^hkh  ulci  advi^taie  of  Lhe  Aevi'i  (riphtct  4nd  (Oiin^d  capab 


Price;  $19.95  Ca«eneySlJ.9S  Ditkciic 
CAku'ie  ud  k.«ep  ta  tyt  on  ihe  wnii  rcadinp  u  you 
]  vatcd  Eriemiink  to^ard'ittMiub.  TFiiitui  jddicEi>i 


ADVENTURE 


CRANSTON  MANOR  ADVEVTURE  (Nonh  StUf.  Sufwrflrain  and  C  P,M  arity)         Price:  SI  *,93  DiikeHc 
At  laitr  A  cotspiebeouvt  Ad^tcniic  itme  for  Sonh  Siar  and  CP/M  lyHrrni   Ct£AN$TON  MANOR  ADVESTURE  laku 

you  IBio  nsMimpui  CKAM5tOin  MaNi:iR  *hai  you  iiiempt  id  fjihei  fabiJouj  Eiraiurti  Lwfcinj  in  (he  in«iw  hc  laitd 
animali  and  robou  ^ho  aill  not  w^r  uti  l>ie  Eiruum  inEbcui  a  EiihE  Tb«  number  of  riXKni  ii  ■nrnECi  a^il  ibr  auockied 
dncriptisni  aicrpiKli  more  cUboraie  than  ibnuiienl  potfular  Hrm  o(  AdriniLi<  p<o|Eanit,  maklnj  !hU  lame  the  lap  In  lU 
cbu.  ^y  cat  be  Mopped  at  ary  time  and  the  luiui  iiored  on  d^itknlr.  Not  ■•■alabk  In  )  >>• "  Cp/M  IdimaE. 

GUMBALL  RALLY  ADVENTURE  (^^)r(h  SliT  unly.  JSK)  Price:  S11.95  Dikkdle 

T»kf  [uii  In  ihliDUilaw  tartddtnlbeeaiECCWIlaiheivHt  cnii  Tbe  |0d  u  eo  find  youp  "ay  to  Ifw  finlih  llnr  while  mjjn 
uunifli  |hf  hi|heii  poinhlr  i[K«d  VoumAy  did^Mijnenf  flir  caiixsailabteaEihrfaiBfE  The  clitHire  <ki1l  *f Feci  your  ipent 
ind  lante  Rimembei  to  lakr  ipar^  t*"'  a/iJ  don't  ^tt  t:Au|hE  ip«MUn|1 

UNCLE  HARRY'S  WILL  <North  Star  only,  40K1  Pfice:  S24.95  Diskette 

UncteHauytaidiediDilkiikh  yourtefyitiivi.  Koncver.  hejiu  neikctediDOienii&r  whr*  everrihini  ii'  InKcpd.hii  nill 
muliuorapoein  which  contairudua  You  will  hJUfidt  Eiiral^oviEr  the  L'nised  Sutet  both  by  eu  and  on  loot  to  i^tTlbe 
p.iiTli-   And  Iben  alc  over  300  Icciiliont  in  pfobc.  Br  caicful  and  walth  SuE  loi  Ird  litrr:iE|il 


TYPE  'N'  TALK 


DYNACOMP  II  nso  dnuibuimt  iJk  nev  u 
mnnecl  TNT  Id  yeof  CMGltuur't  HTLiJ  uEa 

profram  tpeecb frJihe"!''  "i  Ehr  roaiLrt.  Ie 


a  mi^tionaif  t^'pE  N  TaI.X^^  (TT^i  tpMcb  iy«Ebeiue  Itoa  Veuax  Sunply 
a^e.  oiler  leii  from  ibt  krvliovd  vi  hew  the  wgeJi  ipok^i.  TKT  ii  Ittt  ettitu-a- 
utMEhf  kMiamaLiAt  almemoey  and  piavydeitbemiHt  nnf^k  •ocibulary  artOabtr 


TYPE.-N'-TAIJ(  L«l  ["^  SJ"!?    D^-NACOHFS.  pne*  1319  9J  ptu*  Si  00  tor  itappiAi  aral  huyfliai. 

TALK  TO  ME  (TNT  Auri  «llj.  24K)  Price:  S14.9i  C>Met(e."Sl8.«5  Dhketle 

Ttan  pnmnmpreifRii  X  lupnMUiHiLl «  i|ntdi  tTi^ihnii  uilm  Ehe  Aian  HH  a^d  TYT^  N  TALt'  ^  TALK  TOME  '-« 
iDunmc  imnail  «otd  lentrttno  v  ■til  u  pbonrmr  frnnatibn  TW  Cdcunmaiion  tacludei  many  hclprul  pt[>|iarqnini| 
Eipi.  TALK  TO  HE  hu  beer-  dnmqirriieil  jr.  cnrnfi  {CBSi  TTi' 

OtHERTS  T  PROGRAMS   MOON  JROaK    INT.  CHQMPELO   TNT  


MISCELLANEOUS 


CRYSTALS  (Attri  only}  Price:  114.95  Ca*i«teySIB:.95  Diikefle 

A  Eisquc  alfmitLEB  rasdotrdr  pradiK'e*  tucnaiini  i^aphici  ituplajii  aenMioanttd  Bnib  leoei  %hich  htry  *i  lih*  {Miunti  tra 
biult.NaiwopaiUTUBiftbEiaiK,aadtF.ccofflblMdellwiofiheK'undand|>«p(ikiac(Bi«inunuint  CBYSTALSbaibten 
uMd  in  Iccal  uorei  to  dnooiuu'au  Ehe  touoi  ind  colof  fntuin  of  ihf  Ai«-i    >uni  m  Ifik  Alan 

NORTH  STAR  SOFTWARE  EXCHANGE  (NSSEI  LIBRARY 

DYNACt^P  a-crv  tfutri-bvin  ibe  1^  aoiumr  NiSE  Iibrar|i   TMw  dnk-HEti  tMiit  cixiiaui  oiaay  pfoiranu  uu!  Direr  an  mi- 

jiaadinj  valut  lut  ite  pui^haic  pnce.  Ttiey  rtiouid  be  pari  »!  eiepy  Sijtis  Smv  ^iri'i  cndlaciion   CxB  of  mtiit  DYS'ACOMP 

for  decaib  r«ivduij  t&r  conunii  of  e&c  NSSE  caiJemon 

Pnce:  S9  9J  eacVSB.Si  each  1 4  oi  mere 

The  complele  eollediofi  n3a>  be  pui-chaKd  /or  1159.9] 
5^~  DISKETTES  (soft  sertored/len  lectorcdl  Prl«;  $39.95^-30  piikeltM 

Aa  yi^EtighiiDi«aiAe, DYNACOMP 9urcbttHdLik«1Ee!i  in  LaiiequanlJtieiiodalwhatculeprKC]   We  wiri  lopui  ihc  tav- 

inpi  aloQ|  to  you'- 


BUSINESS  and  UTILITIES 

MAILM<<STERMi»ritliikrt1(Qnli'l  Ptiu:  S J9.9S  DiiLec» 

MAILMaSIIK  111  titj  iBuiilc  Ki|i*tit  HcLif*  rormakifinf  ladauupulKmi nttJ  luit  ted mtai Oixi 4uh.  Edcbidok 
•^antHUoanUatuHnneinicnciranuniBinunT.  «ddicu.Slicnirir>  »Drdj  lAd  t  pltcAtnunibti.  TVoufA}  d  uiked 
lo  ifiH  mr>n  miy  be  Bmdt  inJ  BdLtcd  *>ib  MM  Tb  tuiuiicx  ,dut  ipKr  kit.<>ptiBiu.fiW-l  n  tboBn  kIxC  tam  ijixb 
mty  bt  p-niml  1 .2  m  1  up.  ind  iQ  vmiot  lap  "d*  *ftd  liptubdKl  n  ptrfwrned  »|  i  F»u  mwiiiraf  ;«Bcutjc  poiirvn 


Pfkt;  S39.95  DiskdH 

f  (AET  -ra-tviB^  Bad  ill 


PERSONAL  FINANCE  SYSTEM  lAvailabl*  for  ill  comptJltrS) 

PFSiiAUnfkdiiknK.  OKtLLMinEDEcdiyumcwniMMdorKfidirrnn-jpTDSTuni.  B<iui>n 

drduciDbk  iitmi.  PFS  wHi  wn  uid  luAinUiri^f  ciprtHci  br  My«.  i»d  ditpli?  inrotmuion  on  cipndiiim  bi  «dt  or  26 
litrintdcodtik  h|  moAiih  ot  C^pairF.  PF^wiltrvfri  prodwv nioniU>  bu  iraptnoljiour  cjipcnm  by  unior?!  Tliii  pcrvcrtd 
P»ik»«'"«l"'H"onljiaTKdiiliJfiv*.  mmmiiEinrmwK  1I4K  Aiiri.  !2K  Nonh  SttrimJ  •.■11  ii^rfu^la  fiODrKorOi  cki  diik 
lind'Oivi  imorttwdiprrdH'k  by  milinf  a  rrt  limpltc^nimoitM  progiiiittiX  Vou  tiii  rrtotii  tJtccki  plut  ckiheaptnMiu 
ihn  inv-jHi  T\nti\y  m  slwre  jiaut  iikhk>  ton  utd  tlimluit  |u<>i*oik  iIhI  icdioui  hand  [■Lu.iiiloiii  foniairii  tiiin  ipKta 
michiiK'  tiniuAfr  tan    PFS  hn  bttn  dmwniiftMd  on  nrisoik  iCa$i  TV' 

FAMILY  eUUGET  lApplc  ajid  Ann  an\yt  F^i»:  SU.9S  Ditkeilt 

hAMLL)  BLIXibI  u  «  «rn 'COnxfimi  luUKcul  iKOcd-Ltcpuj  piOfrun    ttni  ^lilittMiloiitOlttei- of  ttJh  Kti  atda 

nrrnJi^'n  *^  -tU  m  nimni?  on  ■  iUJ>  bun  You  eta  itttud  lu  dedueiibk  Hcmi  mad  ibMiiiMOM  douivMU  FAMILY 
BVDCETitui'pro'kadni  coauEiKiiiirccixdof  tliciedit  ijraouauM.  Yteicu  lutrdulriuhudcKuii  uumioiA)  of2l 
iiifinm  tlprnH Ufcuoli  u  »el]  xi  co  3  pil'roU  aM  Uk  kXOidUi.  Ouiacreutrr  rrtimn!  tiitcu  lAc  j 


Price  H9.95  Dislunf 


INTELrNKlAwiwilH 

Thii  MflBUTT  parkEfc  CDOUmt  ■  liir«nu-dihtn  MJtMlidH  of  {>fii>srinii.  For  racililal 
EtirM^  «  luJI  dupl«l  Hiiidftti  ifftjuired  foi  utrk  In  one  nupdc  p!  «pt|||Wn  fw  may  COHnKI  Id  ■  dlU  Kt*W*  IC.C,  Th* 
MJLRCE:  oi  MlffdNcil  and  ^uifkli  Ipju)  d«>i  »ucl1  ii  Mcfk  qusuiioM  tsnio  your  tfiiknir  Idi  liirr  vitwdir.  Thu  pcaUy  rr- 
iJwr>  "c^irwii  time"  ind  thui  ihe  icrtifc  ;hu|f.  Vou  miy  jUio  rccMd  ihr  mnplct*  tomtnti  cC  t  eaarowiiuiioM  ttuioc 
Add>iiuiiill)'.piD|rjiiniHnnninBA.Sir,  FORTRAN,  (nc.  mi^bc  Biuli  p((4jn<  uiiniihtiMpiiprt  i^iirdKor  and  laiti  "up^ 
loKhd"  ii>  UMiKcir  !;enipui«i,  mikmx  <h«  Alar,  ■  nn  lowrt  (ontMl  Em  Aliri  aA£IC  prDfrmi  m*^  be  up4o«ded 
l-urirui.  J  LwruTund  rilcimr  bt  buili  oD-lint  lod  utfdliKt  u  controlliaf  uipui  rotAiuiM-iAuiijiiKiE..  Tluiii.  yiHiuDHt 
up  ymii  i(>ik»tsrf  of  iinvethact  ciNBmutii  ind  pro|runi.  and  ihc  Aur,  wili  [ruiKQil  Itira  Jd  ONibiJ:  bvch  pcoccumi  Ail 
Ihii  Iddt  up  1>J  Mvifli  boil]  connccl  umr  i:^  youi  luif 

PAYFIVE  <Appl«  II  plusdiikette,  1*0  dri>M  rtquireiJ)  Price:  S149.^5 

Thrt  a  4E  rpomouilt  Ikujtle  craplojM  pijiTtHl  lyum  -uli  «u-i«ijiairt>  icud  humu  ttifiAMfuii  fonirei.  PATFEVE 
T^-mtifhc:!!  afldc«npil«tlKrcq-JiiKl  It^til.  lUU  tAdleclJ  fiilint  (1^  up  Id  141  mFtorRV  TS*  p>)<  ja(1I»di.iBa}^tic  houi- 
1)1.  ulan-Cain'"LUtanM'aay  COmbifUliM^  Thfft  air  multiple  o^itbDraficrpa')  prrioA.  andihci  4iu9  E«a  be  Vfn)  murf^Of^' 
NnJU'tOn.  PAVriVT  IBUtud^l  t^atr Mbn  ftatum  arilcaom  rilr'^nclv  *tD' dKV^cnifd  *|i(ll  1 1700  pikfC TTtDaaJ  TlKOMniAt 
fHt)  h*  puiruinl  irtnrtirly  lui  Sw.  jnd  t1i»i  [i^vtnril  ;iin  a^iplxd  ic  tht  wfi».itt  pLtrh*j« 

SHOPPtNG  LIST  (AMri  onlyl  Price:  S12.9S  Cai»1lt/lIb.9S  Ditkcllc 

SHOPPING  LIST  ui'iririiA^AfnuEiDnoniiifin'k  ypv  puittintu  ihciiUPfrmirVn.  i<lwt  |0<n|  ihoppint.  ii  *JI  remind  fouat 
Alhhr  impli  yaoqusM  ntcd.  ind  ihtn  diipUy  ^tH  DpiloruJLy  priiii)  your  thi>ppmA  liii  ird  Eh<  u>tftl<oit.  Adding,  itldkni, 
ihinfint  ind  iictKit  iitt  a  very  cuy    ttuni  wuh  I6K. 

TAX  OPTIMIZER  (Availiblt  for  ali  compg|«r»l  Prict  S39.93  Dilketlt 

The  TAXDPTIiUl^iK  n  40  euT-io-uic.  menu  cncREcd  m^iwut  picLk|«  wlikb  ptatkdn  1  CMi'inuni  meaoi  (or  uttlytiiti 
1  un>ui  uvoRw  Ui  uriietks.  Tlw  ptoftKn  ii  ilmthMl  10  pta-air  a  quaci  ■nd  r*ft  (JiU  mifr  loeonir  u*  a  cnnpuifd  br  ill 
lit  (ntlheili  irefuUf.  iafone  svoifaif.  muEnum  uid  tktnalt  ainunum  uji>.  The  aitt  tnaj  inmtd^i^  obKirrihc  Lai 
cltrnDtctnKiiriBfiicUldKiiiont.  TAX  OPTIMIZER  iuibi(MiiUHini«KJr  rKUtniRj  IB  Cf'Aafflci 

Kdalarjfi    TAX  DPrlMl^fKili*l4edHa^bk■ 


UTIL  lAppIc  atily,  4HKl 

UTIt.  II  j-diik-orwntcd  tiiiliiy  i)^mi  '■hicn  peioirii  -tuifiiAuit  tnd  cfian^sx  al  ih*  mnirDi 
ibcbiUnibJbltiixb']<^«|l«<«l  Wtur  irilL  fou  Eonfauir  lunundbriEpnTirnDfi'idif^nog  k 
lot  pawtr-i.  irallocair  intori  Ir  i  '[i»d  KfiMi  ("«»  be  ■'h>ddfn'"».  ind  prtiotsn  many  oihri 


P(iCc:S  19.95  Dllkrnt 

alDCK  1  jand  J  J^akniCial 

m  tytvnor.  rtunKiureihoei:- 
Kiphi>lKi)edoxl*^"n>'  ^«  Ibc 


!:SI7.9S  Diikeiit 
n  <^u>lr.  Sirapfy  JomI  lod  run  TURN- 


TURNKEY  AND  MENU  (AtiH  orlyl 

TURNKEY  LI.  1  jtiliti  pieffun  *hjth  aitowi  :f>fij  lo  cbmi?  au|Dbcni:'4inorup  dtikm:* 

KEV.  laid  ilu  pcairin  dskftte  m  be  rnodiricd.  ind  iniwn  iKe  quauom:  The  TURN  HIE  Y  duLaicilKi'roDici  with  DOS  2 
4nd  dx-Ih.^  uMMher  pT{>|nra.  ME!^(U  MENU  Iiiil  eIk  ciuicEm  of  rota  diiknie  iJphibMicalli,  ud  s«fniii  ibe  ludsini  of 
jny  BASICprofnmonitif  dukcncby  l;'tiift|a  wnfle  kiy  TURNKEY  uid  ME?<U  pru-ndc  ycv  viih  i^e  i^alitT  i^f  xsn  oor 
P(0|iun  Lti  ><>ui  diikeiie  by  Itfcipf;  tunkitt  ■>*■  'h*  ciyrapkitei  moS  prrraiaj  #  iin^r  ker 

STOCKAl  D  lAiAti  OTilj  I  Price  S29.95  Diskrtie 

STOCkAID  pro^idei  ■  po«erIii]  m  4I  tooli  tat  Ui^k  raackrt  analrui  'A'lih  STOC~KAIt>  r^u  <v  ditcliT  doom  aed  Tifvr 
cUiit.  11  vfUiit  burnani  ■iib.Mei£.aiiHi  Vou(«naHoe>4tiM'l9«i(Tei>nfrwvinfj.>flafnuid[w-taUiKi  volume  reuum 
STtKkAiD  aiiovt  >pki  w  ■EpDi  dai^y  dMi  -Kh  1  iintk  diikci»  uofaie ctpabUii)'  of  219  iiar>  ^  lb  uockt  latiuiM  ij* 
iiuk  iii>ije44  4F4  ipti  ■diJti'meni  cipaMiim    A  iit>  pfattiuona!  itacki^' 


SHAPE  MAGICrAN  (Apple  [I.  4SK.  diikcllc  oii]>) 

Al  Lail'  An  Jlilily  Id!  painfctily  cmiim  J'iPfltfl  lFlir»for  th<  Apph.  CrcUc.tailU 


uird  ii.'  dneLop  ■itftde'  (smei  1 


I.  Adc  itiM  pafraianti  lou>:hf 


Priet:  S29.9i 
0  30  iJupn  vhich.  cut  ibrn  br 


EDUCATION 


HODOE  PODGE  lAppledlK  Mid  Atari  i]tiliclleonl>)<  Price  114.9}  Cau<ru:,'$tS:,95  DtlkOU 

Let  HODCE  PODGE  iw  s*ui  i:hi!fl>  tcacfm  Vm*ifit  uvy  ley  an  yuui  Appic  nrJ]  r«,iiJ[  in  1  dillntiic  wtd  trLiiitiuAt  ""hip- 
[MtliJij"  IcUlnlloltr  l«tnoE'aunibeTSflheriu»crkc)    Thcpnqrara'itiaphiM.^^iaf  andH>ufidifrAdeliihl1'orFhUiJrcn 

iioin  ain  1 ';  m  T.  HODGE  POKJE  Li  I  nai-miiin.auLni  itKhiet  ae.kr  lahich  brinp  ■  ne*  dimertKn  10  ilieux  of  rmi- 
paieti  m  rJueiiion.  See  ihe  cictStvx  f*.«i.i  nf  thu  ^ciy  populii  p-ajrim  m  IWOWOfiLI)  ini  SOFTALK. 

TEACHERS'  AIDE  (Atari  only)  Price:  H3.9i  CaMelU.S17.95  Diiktti« 

tEACHEtV  AIPE  cwiiDUol  ihree  kiik:  moduln  fanujdnl  in  6iw  prspam  tlif  11"!  raoilvk  picvid»*ddi[ien  and  lub- 
iracilonemehKiDf  •.■r>in«lrv<iialdi(r>.-ulir  Ihr  wcgnd  Ru^ukceniaii  or  mjliiplKAikm  pfoMcmi  in  wtiKh  ihc  iiiidm 
mi)  h  intrdbMli  on  Eh«  ruul  ini-^ei  ind  bi  on  hhr  ivtuotal  ini>n»in  ihc  lon|  hand  piix:«hi;f  Snmllf^elt  crcMaplniE) 
ijrp<a^i<trdh4rt«i»<U  Thelhi^d  ntnd^h  comnlt  a(  iliiitW>4IiTo«4cini:  ikh  panicutuly  HKC  fuitirtof  llM  imtHM  modiJr 
■I  ihu  |A«  lant  IuaS  dd>iiUli  itrpi  un  bf  dnpUfifd  ihH^  Kilh  tPir  fcniaindfT  lA  ordet  Id  Ckuh  d«iiMialiiU  Ihr  pRKvd 
wk>fh  IB«  fMMiMef  II  dnxFd    t.iuu  TE^tMES'S  AIDE  LI  not  atlti,  t  41,0..  tut  ralSn  a  IniniAi  »pn«cr 

PHARMACOLOOY  UPDATE  (PETonljl  Price:  SI69.9!  CaitHie.1 1*9.95  DiikeCM 

Tfcii  11  DTSACDMP'*  fifit  edutatiaaal  wfio irr  eniry  for  ihr  mcdKal  [^aftujoa  liBiOft  a/tCDMinif).  PMaJlvacoloCT 
L'PDATt  ■*!  niiiua  By  k  R-N-uamiKenpro^ci.  wnbibcijdcripnaiciEitfiAaitiufolDiBi  andaarintitiiciaicHrDnor. 
niLipatkajrrcinnciMH*opani.Thefiriip»niii  3C  p«t*  A<*Aual -tud  qidj'i^ed  OHO  II  leciiom  Ek):  of  Uku  KCtiont 
prDiidc>  brth  ccrKheinrDrmxtJon  and  piobini  ^utiiwiii  the  tccfnd  p^n  mniuu  of  1 1  prof  rami  itiu  jjc  keyed  10  ih^iciii 
and*hKiiicii  itic  dic|r«c  of  youi  LUtdnitandinj  ot  11^4  leii  n^aterial  ThiipRckitehaitieai  educaiuul  nalur  (or  ihr  beytr- 
rint  ituddil  »t  *rlLAi.il^i^ar«ugiM]inl('rctiedin±rL<rrK:ien[»iyicrti>twaiidupdaiehrii:>r  liitikP«f«kilic  AviHiblccn 
caitcfin  t\\}m  diiknie 

TEACHER'S  ORADEBOOK  |  Apple  48K  duaiy*lntlc  drive^  Price:  S40.95  Diik^ctt 

riACHI-R'S  OR.ADEBOaK  11  ■  c^mpUtr  p4ii>p>d  pr^e«it4  tecstd-kcepini  ifitim  Tci  \in  <\*i.tiooni  It  iLjjn<prti  ap  ut 
iLneuicri.  iiHleichuKim*)  tuifdiia  lo;  Lpionine«)aiM^on  oitrdu^  i»Lth  upujOOTiLd^niik  prt  cEau)  Typ^il  mlormi 
ii«!  "hKh  [111  b<  cnitrta.  HiiM  ind  pnicfued  includn  imeri.ibwn^ci  u^  piiln  Sununuy  itpoiumMj  b<  diwlajri  Ion 
EtituTitniatprtaEtdirt  >aninuir«yi.  >iitiiuii>rTuik:4e4hEedi<r(tttiatudnin<nHHi!olet<CTfr»aci  nua lyium  hai  bwn 
E<i!*d  ['■(oaf  proofrd"!  Ln  ihf^tau  cn^ETLmnvni  Mai  n  biKIi  *rU  wiEitn  apjj  ^(I-d4>cunKTVIcd 


ORDERING  INFORMATION 


air  pry(«!.eO  irkl  ihipped  i-.ilsin  «  ^ourl  Pk4x  eiKtow  pa>iMOE  ■iiti  wiier  and  ipchidt  ihe  imnfiruicftHspoief  in 
I    II  pir"!  by  VISA  Of  Muirr  Qtid.  inckde  iJ  QustUti  M  urd   Puxhaie  Hdcin  acopud 


All  ordcn  (odndiBa  hoaUl  we  Kfii  Fmi  Cku. 


ri  I"  rkyppgr  dllk  UBM  wfl  il 


■  "CP/M  n^a 

Aild  tJ  W  u  me  liiHil  dnkciie  pt 
Mirrnod  MBASIC  w  9ASIC-Ay 


MM  Cf/M  Immill    ProtTKH  run  uJ)d«i 


"  ditki.  ruonh  Sia;  aj>d  Uitnrne  Iwdui 
or  d«uUed  dCKhptionf  of  ibett  and  oebi 


DYNACOMP,  Inc.  (Dq,t.  e> 

1427  Monroe  Avenue 

Rochester,  New  York  14618 

W  hour  mtssasc  and  order  phone:  (116)442-8731 

ToU  free  ordtr  phonn:  (SOO)B2S^772 

(800)828-6773 

Oflice  phone  (9AM-3PM  EST);  gi6)U2-»9m 

Sf*  VDrk  Nai.  nMna  »l*u.  tUTK  ^VK  uim  t>^. 


[^Bl 


STATISTICS  and  ENGINEERING 

DIGITAL  FILTER  (AvaiUbk  for  aJI  computen)  Price:  S)9.93  <:uaciie,'S43.95  Diakcilt 

DICrTAL  FILTER  u  i  eooipfelwiunc  dau  procanBg  prDpam  vhicA  pcfimtithe  uwrto  doias  hn  pvn  HMn  ftDactiiie  at 
tboott  tioa  1  EMCku  df  I\ha  lomt.  la  ifae  eipboi  doiin  bm^  c^  it^ape  dI  ihc  ricquenc?  iraaifer  rtcctuxi  it  ppohT^  br 

dBBctly  tntiTTBipDinuikpai  Ehc  ileiKed  rdlETciuR.  Ib  tbcscdu  ftWik,  idtaJ  koa  pcu.  h^b  pui  and  baulpiau  rd;fn.nuyb« 
jc^oumaied  co  >mnnnt  Aetna  acfw^ii  m  U*  ambtr  oif  xmnti  uacd  uv  ihe  taiculaiiaa.  Th^e  riluri  miy  <»sKi«iaUy  alio  be 
UEtoothcd  wie^  a  HaannLi  fuoetua.  Ifi  addnios,  siLlU'nafe  Biuter*9(^  fiiim  ^^  be  «^Hin3.  Fcaium  of  DIGITAL 
nLT^R  iiKiti^eptHiietfir  [be  diu  before  aiidaTtcifUUTicf.aivcllaidnpUy  of  the  d>«eaniinluiKt>o^  Aita  uKiudrd 
are  CHiretiicat  iat  aMmtt^  leui^al  and  ediciai  praceduru 

DATA  SMOOTHER  {Noi  availabk  for  Auri^  Pri«^S)9.9J  CBMelle/S23.9S  DIfkcUc 

T>ai  (peciaJ  dtu  unooiM^c  pfcrtram  mir  be  UKd  to  lapiiltr  derive  uhTlI  mfDnmiion  titm  nnir  buuneu  trta  tncinnTini 
d*ia  «bkh  tje  cqualJg'  ipaced  Tbt  ufiviie  fetiiim  rhoKC  Ln  dcfjcf  aikd  ikiii  of  Th.  ai  ■'rllai  unoDihcd  rim  «nj  KturvJ 
dctiYaEin  atuUttoti  Alio  uyttiidcd  li  autoinaik  ploiiiit|  fif  Ehe  lApui  dui  and  uncioLhed  rcuilii, 

FOURIER  ANALYZ ER  ( Avillabk  for  itl  computer* |  Price;  SI 9.95  CtMunt/SliSi  Di»kclt< 

Uu  EbJa  piDfiaia  to  eumiite  the  frfQueory  ipecca'of  lanited  dLiriLKm  iitnali  TV  ptPfrwD  Fntim  luiotnatK  K4lui|  bb4 
plantniof  ibe  inpiUdau  indreiulu.  PTacikai  tpplkvuni  iiKhide  ibc  uulyiLicCainpiicatcdpBiLeraiH  lucb  Fieldiat  eiec 


TFA  (Trantref  Fun^liOo  Aniljicr)  Prke:  S  19.95  CasMice.S23.9j  Diikcne 

Tt4  ii  I  wewai  icft»*»r  Pi«k«|t  "tpch  EMj  be uwd  lo  ?*a)w4ir  the  ii^miTi  fuAttiom of  lyiitDs  lusri  ja  h.  fi  aapLfieft  aM 
Tiling  tyuamLT.LciitKiritiporLH  lopulwdrnpuB-TFAiiacujof  nodLrKSLJonoCFOL'JtlER  ANALTZ.EK  and ccniani  an 
entiM«(E(i|-of>»«iMd4EibtlrHwilAt-fre4uM<rplKat*«llaidaiaeduiatfc<u>u'ci  ^Itcccxi  FOUXIEH  A^^ALYZER  iide- 

-uiitnl  li^r  Fdu«al>anaJ  and  uanliric  uie.  TFA  a  an  nf  nrriinl  Eobl,  ArtilaUe  tttt  all  CMDpUllt'l. 

HARMONIC  ANALYZER  (AvtiltbJf  for  ill  ccmpBim)  Price  S?4.95  Ca»*ette/liH.93  Diikcttc 

HARMONIC  aMALYZER  wtt  detkiiwd  Im  ilu ipeciium anaJTui  orreptiiiiht«akeraiir»  Feiiurci  includc  dii*  Hk  ictKia- 
ikon,  tdiTini  and  iior4ie'(ciiK'>'t3  ai welt  ai  data 4rKl  iipetttum  pteriiLnf.  ihv  pariifruiari;!  uohjmc  FaciSiiy  ii  ihai  ihi«ijti»i  dxia 
need; not  be  ciiLiallmiAnd  di  Ln  oidei.  The  Hitioil -data  u  Hfied and  leLjBiK-  iplJaemieTpoluwnauiedlcirreiucthede'i*  Filr 
required  by  iJm  FFT  aJforKhm, 

FDtJRIEIl  ANALYZER.  TFA  uhd  HAJIMDNX  ANALYZER  nir  be  purchaicd  [Ofsibcr  for  a  ccwibiMif  pnce  ol  Ml  49 
lihiee  cauflEM)  tad  UI  K  alifee  diikenei) 

REGRESSION  E  (Aviiliible  Tor  all  campalErsI  Price:  SI9.95  CuKtlc<123.93  Diikctle 

REGRESSION  I  il  J  iisJ4ue  and  eicepiiooiJly  vtruiike  oae-dmHeiiJoaal  Icau  i^iarn  *^'polyiiamia]"  car^t  tiitaf  pfOfran 
Teaufei  ^ttuAt  rtrr  h«h  ^auttey,  ut  auuenaiK  depee  dnrmutauonatxionLaE,  ciioiihe  rawnal  bbra/y  of  fKiini  f-uiK- 

Uaa:dalBnI[Um:auliimaJicdala,£iirH'aBdiTB£uaiplellina:aiUlulKaJaAalrtdf4^  lUOdaid  dniMiDA^EMttlklidAOaerri- 
tiniL  el;  ]  lad  qv^ti  nwtr    In  ad^atioa.  nrv  Trt]  nuy  br  liml  BilhiHit  rmtima  Ibc  data.  ftECRESSIflN  I  n  fcttaUikj  ItW 

coinetfinje  p<of?im  ir  any  dili  analrvri  HfEwaif  library 
HECRESS10JV  II  Uviilable  Tor  ill  compulrnl  Price:  SI9.9S  CM4eilcyS2J.93  DUkttie 

pABAfJT  11  deminrd  id  Hwril*  EhtHie  MVI  In  mkiah  bhe  puamFtni  air  imbrddrd  Ipcniiblr  tiDnlinrajljl  In  tht  FLIImJ  fiuK' 
iMCi.  Theuicr  iimpJy  iuktu  ihc  (uneuonal  form,  mcluduiiihepafiinned  I  All],  All),  c^  ]  H^ne^r  mat  PA?ilL  uainncni 
luwi.  Daia.  ftiiJu  and  iciKlue:!  may  be  manipulucd  and  phNicd  ai  i-iih  REGRESSION  i  L}<  JIECRE^IQN  t  lor 
polyTMdiial  riEiidt,  tnd  PARaFIT  (or  i>Aie  coniilicaEed  tuKUftu. 

VfULTILINEAR  REGRESSION  {MLRJ  (A>iil;Bbie  (rr  il  camputcnj  Pncc  524.%  CtS3ase.Zii.^i  Dbkcdc 

MLRnapiDfrsncaiJwfiBarc  pickAt*  f  M  aoalyaidt  dau  KU  caeiiaAdt|  Ewo  Of  ewre  lineuly^indepeikjem  laid  Mel.  Beuieir 
petfofnUaf  the  btue  letrcuBXL  ulculalion.  chii  propam  abo  piotida  cai;  id  uk  dau  miry.  SHBfr.  r«nr>i]  and  rdiiMLf 
fuiKUOfti.  In  addiiiMt,  ilMuwt  miruuerrofaxeilM  loKiiioa  by  tupptyiafl^iiwii  For  tbe  mdepodcni  tarubbi  The  jiumbcr of 
vBfkaU^  aod  daaa  uxr  a  ImiHvd  ^aily  ^  Lbc  avulaMe  ra^nory 

REGRESSION  J^,  It  aAd  MLLTILIS'EaR  REGRESSION  rur  be  puKhaaed  lAfnlMf  foi  Ul  «  cihnecaiHim!  or  M)  4i 

llhm  dnbrftn} 

ANOVA  (Noi  available  ort  Atari  cuwiie  m  fat  PET/CBM I  Pn(t:  S39.93  Cticiii«/M  j.93  Diakcti« 

to  tht  pau  Ehe  ANOVa  |feAaJru>  af  ruiaNei  prMe^ure  hat  been  linaied  lo  Ehe  laiie  nuuorramt  foenpuurt.  No* 
DYNACOMPhaabrDuttiuhr  pownof  EhuiMihadioiinallsriiTnu  Fur  ihm*  EMi*eiunE  wdh  aNOVAh  iIm  DYNaCOMP 

uinia«ir  p*cku«  in(t»4n  the  l-irnj.  J--w«y  »ni!  N-var  p|pce4ui»    Al™  piothIkI  are  Uie  Yiles  I**""  faclocul  dc»iini-  Fur 

[hM<  uflfamiluj  ^iib  A.NOVA.  do  doi  "any,  The  iccDoipaiiyiai  donuncnuiion  oai  ■^nieo  id  aiuiotul  faihiMi  (by  i  pto* 
feuof  in  the  ubiea)and  lenei  aaaofueOeni  incoduciioo  lo  the  lubjeci.  Acooapanyisi,  ANGVA  iia  lup^on  p(0(iaoi  for 

hmfalinj  ihc  dalB  bajf    Int^ludnt  arr  ^rvo'aJ  nnnr^noal  IpKEum  indudint  data  o^iCicg..  dcirlint  and  appndinj. 

BASIC  SCIENTIFIC  5U9ROUT1NES.  Vohmn  I  End  2  {N<ri  available  for  Aian| 

DITNACOMP  a  the  euduuic  duuibumr  Th  the  saft-are  krycd  Id  ibe  pofular  i«ti  BASIC  iCIt.vnriC  SUBMOLTI!v£S, 
t'o^mrj  r^n^Jby  F-  Rsrk4tKbcl  iKt  BdvrrUKnwU  eh  8VTE  iKuaDoe)  ThcwnbroiVtineihiiebwn^uciabVdfecQtdini; 
ID  chapecc.  loduiifil  wuli  each  coDanKm  u  a  BMm  ptopani  "iatti  uUrti  aitd  dmofiurato  each  uibrmiuie 

Valiw  I 

CollDGljan  f3       OuplfTL  i  I'd  ^  -  Dadj  aihj  fuiKucn  pAotunc  fofsplfi  vajubArs  aad  E'daciiDfn 

CvSecuoo  1      Chapw*  *  -  E'lended  mairu  utd  >icror  opcraiMU 

Colknioa  1.     ChapKri  S  isd  4  -  Kandom  Dumber  jcncraion  IPnuon.  Guluue.  cic.i:  icnci  ippfDiiruihoni' 

Pti(c  per  cpiiectjw*  Sl^^i  Ca>vrtlE'S20.9i  Diikette 

AJI  titrtt  collertEjru  aiT  avaiUMr  tor  tM  (J  (chiPT  caHcBcH  and  JJ3  ^i  Ithree  tlisieticiS 

CgiiKtHyn  'I :  CbapEn  I  ■  Uikh,  polnwRuaJ,  auJiidmeiiUoQat,  paruneine  tea*:  tquatn. 

ColktuoQ  1:  Ovirvcf  2  ■  Serm  appronmaiao  [echiuqua  (e(Dfl«iuuiioc.  Lnveruan.  rcvcnion.  ihifimf.  cic). 

Collcctior.  ry.  Chapter  }  ■  Fiindiooal  apprcuntaiioM  br  iieiaiiion  Htd  jecufiua. 

CoOectMn  M  Cbapui  *  ■  -CORDIC  afp(Okint;ai>i>iu  la  inaMtMMfiic,  hrt«ftnJK,  eifionRi.tiaJ  and  loaafiuiffiK 

ColhcUm  1  CliajKn  ^  ■  labk  uiitrpolaiME.  d^rrcmmaiKM  aad  uiie(ra[»n  INewtoc.  LiCfanae.  ipkneitl 

CoDeniM  ft:  Oupar  4  ■  Meiiudi  lor  findLoj  Ihi  leal  rooH  of  ftixoiMH 

CfiUfCTIOII.  tl  C\ifU4  t  ■  MeUiadi  lO'  fttn^bt  Uw  EampWi  rmU  ol  funirLdai 

CoUmIi6«  M.  ChapUr  i  -  OpCnyualua  br  iierpert  dCKmt 

Pn«  m  coOrctwn;    IKf!  CaaKTCc/Iii:  93  Duketu 
AJI  eifbi  caOoiKMi  aic  ikaUablf  lor  W  9f  |a|l)i  cauenci)  aad  Ii  If  W  le^ftt  dukecLO) 

BeatwdwieauaHainal^ajTorihedccubEuainiD,.  .ft/tX/CSC/fiVTTfrCSl^Ju^lXJTJVES.  koJunn  |  0B[f  Jairivailiable 
liiMi  dvnacdmp? 

bA5IC  SCIENTIFIC  SUBROUTISES,  Vol  I  |}19  pi|a):  119.93  -r-  7!e  pouie 
BASICSCIENTinCSUBROUTINES,  VeJ  J  (T«pa,«M13.M   .  ll.WpcBta«r 
Set  revKwi  m  KILOBALTD  and  a.  Dobbi. 


SDFTNET  (Appk  II,  4BK,  diikeite  onlr) 


in  vitcrdatjit'uuai  tyiiemi,  cbemica]  rtata  fW*  t*i>^iirna.  I 


Pnce  1129.9! 


II  phirabLai.  a 


. 'bnn 


4  deal  analviii. 


MATCHNET  (TRSM  only)  Price  119.93  Caj»ctU/S2J.93  DUiciie 

h  aJuB  nits  {Uyi  10  lEeiatirelir  optoeLis  as  I.  Pi  a  T  raaKlwic  nn*qrk  Icr  i  pvmtar  anttniKKi  Take  i  If*  indMici  onb 
MATCKNTT  and  rtai  viU  hate  Ehe  0.  frrqixncy  ^apoox'aad  lefknioe  cccffiamu.  Iek  as;  oftvctvr  niuluAi  iMi^orki 
Ym  iapc0  Pk  wurce  4r>d  kDad  impediace  asd  MATCT1  NET  cafcuLaiei  ih«  R,  C,  land  L)  lal DCS  and  pk)M  i«iBd/oi  pnali)  i)K 
TrcquBcy  tdptmraDdicflcctiatieoefTicienEi  tMeKhteAfiimEHn.  ThcTmnmnftha  profran  rtmemben  kIkti  I>c  likec 
do  Uii]  br  hand  tnc  k>*4i  MaTCHNETI 

ACTIVE  CIRCUIT  ANALYSIS  (ACAP)  |48K  Aptk  onW)  iVice  H3.9J  CtiKlte/S39.93  Diikcilc 
Wjib  ACAPivu  iMf  anal^u  ib<  teipDeucoru  acuteor  paul^e  coatpoheniciiniit.  Tliedmi!  may  bepfdbeil  aJ  t^ualne^ 
in  fmiuRHry.  and  the  rtukini  caovki  veJU(n  at  atk,  ciMapannii  mntiuie  eiaruAed:  iht  rrequciey  raptwH  ol  a  rilwi  oi 
■mplifkc  may  bt  completely  detMaunrd  wvti  raptd  lo  NXh  unpliiMk  ud  phaw  In  HUukn..  ACAP  prtnu  a  uaiiuical 
aoalrkHof  iheraatcolraOaxr  ropoowiialucti  rtHili  iTOoa  loteraociiiajiatiotmnUeccApoeeAb.  ACAParmii  iDb'aniaml 
lat  Cusmh  dncnptiqiu  Rwy  be  M^id  Oflio  cauctu  c4  dutitic  lo  be  lecalled  u  a  Mtt  taac  tar  rucutno  or  ednni  ACAP 
UksbU  be  [w^  of  r*(T7  circui  doisna'i  iirapam  fibnrr 

LOGIC  SIMULATOR  (Apple  onir,4iK  RAM>  Price  115.95  C*4*elle/3J9.93  Difietle 

Tes  yteT  BkapfacaiH;  d(i^  kofie  des(s  >mb  lEipci  u>  firen  lei  of  it^tu  Id' dettfiaiiK  ^iv  vtO  UK  orcvn  ^ 
dBDcna  vltid)  may  be  umolatcd  incliade  miiliiple  iapu  AM?.  OR.  NQH.  tXQR.EXNOK  a^  KANDfaio.  hmII  ai  io- 
"Tccn.  I-K  aad  D  f1ip-lV»cM.  and  oM-tbou.  Lbpuu  msr  he  iixttd  n<  wuh  varrat  =l«t  trc^  k^d»/dkpto«Biteu  aul 
iMapmarbt  mtrod-.<eedKipaD(Kfarxbiehvtiadiaccc«odit»ea..  Aumjii(diapiin  (oetiiiifnB  hi otno^^  nurbcp^Kd 
uiuii  HIRES  ttaphEi  5»*t  rwr  brtadbcaidint  ami  ibttimii  it  checked  ty  lOGIt  SifcfULATOB 

NUMBERKRUNCHtR  (TRS-flOonl^f  Pricefi9.93  C*iieiie/n3.9J  Dl»keiit 

Thu  prownia  Ehe  Moil  (DinplrtenLMwrK'aJanaJrBiiyiianifaUabltlw  Ihe  TRS-U.  ti  i^u  hpadk>ipio21JdaiaKU.each 
la  haiioc  a  uifbaiKicf  nifflt.  [i  LrKJudct  coopku'  dau  ediiioc  lainiiiln  jod  epnienitni  daia  mpui/outpui  cap«.bibiy  The 

analria  i>«iUbk  art  DLiltiph  linear  ttVtUMtl  tad  Enrreiatuxi  deKntunaiMD  of  roaJuali.  dau  irauforbalioai  and  cilfnHTe 
■raphta  paenuoo.  uKtudiTLi  aui  Damioc,  vd  rowe.  The  lupponini  ilccitB<a-.aiJdn  ii  dimply  *tU  ■riiien  and  weii 
orfanijed^  aod  indudn  j.ppcndKCt  whKh  iacrix  -Jh  amnerwiJ  praEEduin  uird  m  [Sr  prtv^m 

STATSORT  aRSW  only)  Pri«:  S39.95  Cu«He,143.93  Diikrtie 

STATSOHTcockBiuorirTnBlB9aniKlcci«J;npaAi44ud]aao»i£>eiue(  U3Cin:e|buiU,edfl,rac:Te!   roemM  a^  prmi 

ran,  (Bkicaita)  m  then  oo  asy  Tsld.  a^  ncDiricaDT  tLtijut  imama 

labskiad  dat4_  SIArSORT  b  xfl  dacuneued  ud  cbt  la  iw  The 

tTpe  *bict  cad  be  md  by  Ihe  Radu  Aack  AdraneRj  SutmKal  PKtitc 
STATTESTINo! 


aJtablronAta 


uactieoi 


r^ePET/CBM!  Price  JI9.95C«lrttc/J23.95  DiikcMc 

F*'k»te  *fl«i2tl  hdtByna  inakr  •uriticiuoCH  ItHbe  Ctce  DfuaceiUuIlli'  In  as  ailrrKrne  lat'liQfl 
jou  tan  btuld  and  fiU  data  Fiki  aid  U*,  Uk  differ™*,  in  mwo.  vuuncei  tod  prop<VI>on>  STATreST  i.Jt  tt*«  pr'l'trm 
daia«D«lnu  aivcU  aidalMauMTTiUinn  jAdiexrentoei  Thii  laerii-duecied  tuiniiaJ  vorkbucK  i^riMeidcdouL  •nihachii 
K|uartc«uinf<iicri(Waitdaiuni(iHii>»i>dponnal)r«nda(nuunpte|HwaiD)   Thcdanupvnuue«ii  wnncn  br  j  edleitivfii 

fcucK  who  (lUdn  ytni  Ibtoufh  ihc  vaj-Wut  Uiti. 


ABOUT  DYNACOMP 

DYNaCOMP  a  a  tadAI  dlAhbuLoe  of  lauU  Trnon  loriMve  »ilh  mIci  ip«inm|  the  wrtrU  icwfrtnilr  io  excai 
ol  SO  couDirici^  Durii^  the  put  (iree  yctn  wr  haw  irwily  cAlufcd  liw  DTNACOMP  prwlbo  lifte.  bu!  Ju»e 
inmmtaioed  ud  impeovri  out  biili  Icvriof  qualiiy  aad  cWHOmtf  wppmt.  Tie  adiieviinnii  m  qmIjIJ  b  appwrnit 
froni  oui  cufly  rtpwi  cUHtooen  ud  Ihc  iofH.*re  nnTc*i  b  lucfa  jjuWicaJioiu  u  COMptTRONICS,  40  Sofl- 
■ate  CnUQiM,  A.N.A  L.O.C,  Softaik,  Crtaiive  CompuLtoi  and  Kilobaud  DYNACOMP  loRiBare  hu  aba 
Iwen  ch<Mcn  For  deoionitrabun  on  nclworl  lelevjiion.  Oui  outomei  mppon  \s  ts  cJow  is  yoiu  phone.  It  ii 
atwan  friendty_  The  fUff  u  hishli'  iruned  and  alwayj  willim  lo  diieuii  producu  or  gJve  adiKc. 
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to  grade  twenly  programming  solutions,  your  task 
would  be  easier  if  all  the  students'  programs  were 
following  general  rules  and  were  easy  to  under- 
stand. If  a  student  ]irograni  is  extensively  coni- 
ineiucd  with  RKM  slatenicius,  if  all  the  subroutines 
are  clearly  idciuified,  if  the  "How"  (the  path  of 
execiuion)  of  the  program  is  straightforward  and 
obvious  —  the  program  can  he  more  easilv  analyzed 
and  evaluated. 

Also,  students  who  are  lirst  learning  to  |]ro- 
gram  might  find  that  the  additional,  formal  rules 
of  structured  programming  aid  them  in  grasping 
the  elements  ol  progranuning.  t)n  the  other  hand, 
other  sttidents  might  find  the  same  rules  ciunber- 
some,  an  unnecessarv  binclcn.  Because  program- 
ming is  both  a  science  and  an  art  —  it  could  be  taught 
either  way.  Some  students  might  profit  from  com- 
prehensive "laws"  which  must  be  followed;  others 
might  need  the  creative  lieedom  of  thcaitisi  with 
"rules"  kept  to  a  minimum. 

It's  Your  Decision 

Clearly,  ihisflisiinclion  between  the  improvisational 
and  pre-planned  programming  styles  is  somewhat 


artificial.  All  programming  involves  sinur  rules 
which  nuisl  be  followed  if  the  program  is  to  work 
correctly.  The  heart  of  this  issue  is  fieciding  how 
many  rules,  how  much  formality  is  u.seful.  Certainly, 
those  sjjecial  situations  involving  group  program- 
ming, such  as  the  classroom  or  professional  pro- 
gramming teams,  are  operating  under  special 
constraints  which  require  special  rules. 

For  the  rest  ofHs.  the  benefits,  il  an\ ,  of  the 
various  structuied  piogrannning  notions  mirst  be 
determined  on  a  personal  basis.  If  indenting  your 
loojDs  helps  you  in  some  way,  by  all  means  do  it.  If 
yon  need  iicavy  RKMarkiug,  REM  liberally.  If  you 
think  using  ClOTC)  is  perilous,  avoid  it.  Your  per- 
sonal si\!e  will  evolve,  and  vou  will  naluialh'  use 
what  yoit  find  useful  and  di.scarti  what  you  find 
unnecessary. 

But  be  wary  of  the  idea  that  structured  pro- 
granmiing  {(jr  am  otlier  "solution"  to  piogrannning 
tasks)  is  a  cure-all.  .As  Raeto  West  points  out  in  his 
book.  Proirnnnm'nig  thf  I'ETICBM ,  "...the  sad  fact  is 
that  any  complex  program  will  remain  complex  in 
whatever  way  it  is  written  down."  © 
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R-STAT 

Friendly,  easy  to  use, 
well  documented. 

INCLUDES: 


•  Database  wilh  tiansformahons 

•  ANOVA  N  -  way 

•  Analysis  of  COvanance  One  -  way 
%   Stepwise  Multiple  Regression 

(with  R:dge-regiession] 

•  Univariate  Statistics 
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•  I  -  tests 
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This  personal  budget  program  is  designed  for  the  Atari 
with  I6K  and  a  cassette  recorder  or  Covimodore  PET. 
To  adapt  the  program  to  Apple  or  VIC,  see  the  accom- 
panying notes. 

Household 

Budget 

Manager 


Richord  Kalogher 
Vienna,  VA 


This  program  will  allow  you  to  enter  and  store  all 
of  your  household  check  and  credit  card  expendi- 
tures. You  can  allocate  these  expenditures  to  budget 
catetrories  that  you  define,  review  selected  portions 
of  your  expenditures,  perform  searches,  and  calcu- 
late sales  tax.  And  .you  don't  need  a  disk  drive  to 
save  the  data!  All  data  automaticallv  becomes  pari 
of  your  program,  which  you  save  on  cassette  at  the 
end  of  each  session. 

When  I  first  tried  tf)  write  a  cassette  based  data 
storage  system,  I  found  that  storing  and  reading 
data  from  the  tape  was  not  only  somewhat  unreli- 
able, but  painfully  slow.  However,  Bruce  Frumker's 
article  in  COMPUTE!,  August,  1981,  #l.'i,  .solved 
the  proI)lem.  By  using  the  "dynamic  keyboard" 
iechni([iie,  this  program  stores  any  data  vou  enter 
as  part  of  tlie  program.  You  just  need  to  SAVE  the 
ptogiani  on  cassette  after  each  use.  And  you  will 
fuid  ihal  the  program  will  run  faster  than  a  disk 
based  system. 

In  order  to  save  memory  for  data,  there  are 
not  many  REM  statements  in  the  program.  Lines 
8-1  13  initialize  the  program  variables  and  fill  the 
arrav  P  with  ihe  values  in  the  DATA  statements  on 
lines  200-230.  (^'ou  could  put  thirty  zeros  separated 
by  commas  on  line  200  to  save  tvping,  the  first  time 
)'ou  run  the  program.) 

Array  P  contains  all  of  the  .saved  balances.  P(0) 
is  the  line  ninnbei-  (minus  10000)  where  the  next 
.set  of  data  will  be  written.  P(l)  through  P(26)  con- 
tains the  balances  in  your  budget  categories.  The 
index  corresponds  to  the  letter  of  the  alphabet.  For 
example,  if  you  have  a  category  called  "Insurance," 
its  balance  is  contained  in  P(9)  since  I  is  the  9th 
letter  of  the  alphabet.  You  could,  for  example, 
increase  the  balance  by  S 1 00.00  (if  you  made  a 
mistake)  by  hitting  BREAK  after  the  main  menu  is 


displayed,  typing  in  P{9)  =  P(9)  +  100.00,  hitting 
RETURN,  typing  CONT,  and  hitting  RETURN 
again  to  start  the  program  running.  P(27)  is  vour 
checkbook  balance.  P(28)  the  last  month,  P(29)  the 
last  day,  and  P(30)  the  Unallocated  Deposits 
(explained  later).  Line  232  contains  the  current 
\  ear  which  yoti  should  change  each  year. 

Lines  999-1999  contain  the  main  menu.  Line 
1 155  .sends  the  ]>rogram  to  a  given  subroutine. 
You  should  be  able  to  determine  how  each  sub- 
routine works  by  studying  the  code  and  the  de- 
scriptions below  of  what  each  option  is  used  for. 
Just  remember  that  most  decisions  are  based  on 
the  ATASCII  code  of  the  first  character  of  a  given 
string. 

The  budget  sy.stem  is  simple  and  straightfor- 
warcl.  First  you  decide  on  the  budget  categories 
you  would  like  (e.g.,  Hoirschokl,  Atitomobiles, 
Savings,  etc.)  When  you  write  a  check,  the  computer 
will  subtract  the  amoinu  frcjm  the  budget  category 
and  from  yoin-  checkbook  balance.  When  you 
make  a  purchase  with  a  credit  card,  the  computer 
will  again  subtract  the  amount  from  the  budget 
category,  but  it  will  add  the  same  amount  to  a 
credit  card  e.scrow  category.  When  you  pay  your 
credit  card  bill,  the  amount  will  be  subtracted  from 
the  credit  card  escrow  category.  In  addition,  you 
can  search  for  and  display  the  information  in  many 
different  ways. 

Setting  Up  Your  Budget  Categories 

You  must  select  your  budget  categories  and  the 
naniesof  your  credit  card  escrow  accoimts.  There 
are  two  restrictions: 

1 .  You  can  have  a  total  of  26  categories. 

2.  The  names  of  each  category  must  start  with 
a  different  uppercase  letter. 

For  example,  you  camiot  have  "Mastercard"  and 
"Medical"  but  you  could  have  "Doctcns  and  Den- 
lists"  and  "Mastercard."  I  recommend  that  you  use 
a  small  number  of  budget  categories  (i.e.,  8-15). 
For  example.  I  include  my  mortgage  payment, 
utilities,  and  major  house  repairs  in  one  category 
called  "Utilities  "  -  but  the  choice  is  yours. 

Similarly,  you  can  have  a  separate  escrow 
account  for  each  credit  card  or  you  coitld  lump 
them  all  into  one  category  called  "Uredit  Card 
E.scrow."  Again,  the  choice  is  vours. 

f  he  DATA  statements  in  lines  9000-9500 
contain  the  names  of  the  budget  categories.  You 
can  use  these  or  make  up  your  own  using  the  above 
restrictions  (remember  to  begin  with  an  uppercase 
letter).  The  order  of  the  categories  is  not  important 
(unless  you  want  them  in  a  particular  order).  Be 
sure  the  last  statement  is 

9500  DATA  END 
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800-424-2738 


f^^^M^ 


PROGRflm 
/T0R6. 


MOUSKAHACK 

From  On-Line  by  John  Harris 

You  are  Larry  8ain,  ace  plumber,  trying  desperately 
to  tinlsti  Installing  a  pipe  ttirough  the  dangerous  cor- 
ridors of  Rat  Alley,  before  the  legendary  man-eating 
rodents  can  stop  you!  Tlie  last  plumber  that  entered 
disappeared  without  a  trace,  so  be  cajefui! 
48  K  Disk,"534:es:  ifoveJ^^^/' 

Now  Thru  Sep.  1  You  Pay  Just  $27.96 


PACIFIC 

COAST 

HIGHWAY 


From  OataSoft  by  Ron  Rosen 

Fast'action  game  with  good  graphics.  You  must  try 
to  cross  the  Highway  without  getting  hit  by  (he  rush 
hour  traffic.  Once  across  the  highway,  you  must  leap 
from  boats  to  rafts  to  cross  the  Pacific  Ocean.  One 
added  challenge:  you're  a  (orto/se?  ^         o    oy  / 

16KTapeorD]sk,l2»^    o^^^^^/hf 
Now  Thru  Sep.  1  You  Pay  Just  $23.90 


CANYON 
CLIMBER 

From  DataSoft  by  Tim  Ferris 

Great  outdoor  adventure!  You're  at  the  bottom  of  the 
Grand  Canyon,  trying  to  scale  the  world's  tougtiest 
wall.  II  that's  not  enough  o(  a  problem,  there  are 
three  chaiientjes  to  face  along  the  way;  angry  stieep, 
threatening  Indians  and  attacking  birds.  Action- 
packed  game  you'll  really  enjoy.  ^^  'n^oy  / 
16K  Tape  or  Disk,  JZfcSS:  CX^^^^^^! 
Now  Thru  Sep.  1  You  Pay  Just  $23.96 


SLIME 

From  Synapse  by  Mike  Hales 
Large  drops  of  "SlitTie"  tail  from  the  sky  orjto  your 
ships.  If  one  drop  hits  your  ship.  It  will  sink.  Use  the 
triangular  diverters  to  aim  Slime  Into  buckets  on  the 
sides  of  ttie  screen.  II  Slime  falls  into  the  ocean,  the 
level  of  the  ocean  rises.  When  the  ocean  reaches  the 
top  ol  the  screen,  the  game  Is  over,  and  your  score  Is 
calculated.  One-player  game  with  sxceltent  graphics. 

16K  Tape  or  Disk,  $29.95 


NAUTILUS 


WARLOCK'S  REVENGE 

From  Synergistic  Software  by  Butch  Greathouse 
Vou're  leading  a  group  of  adventurers  Into  the  evit 
warlock's  underground  empire  to  recover  the  treas- 
ures he  has  stolen.  Your  party  Includes  a  cleric,  a 
thief,  a  gladiator,  a  strongman,  a  magician,  a  wizard 
and  an  el(.  You  must  select  the  best  character  lo 
lead  each  part  ol  tlie  adventure,  as  each  has  special 
powers  and  abilities  you  may  need  to  gain  your 
objective.  Good  luck,  ai>d  watcFi  out  lor  the  Torkies! 
40K  Disk,  $34.95 


From  Synapse  by  Kilike  Potter 
TwQ'player  interaction  combat  game;  the  underwater 
cities  and  their  destroyers  against  the  hslicoptars 
and  submarines.  The  helicopters  bomb  the  ships; 
the  subs  fire  torpedoes  at  the  cities  and  surlace  to 
lire  at  the  destroyers.  The  destroyers  fire  at  the  hell- 
copiers  and  drop  depth  charges  on  the  subs.  They 
can  also  lower  men  into  the  ocean  to  rebuild  cilias 
hit  by  torpedoes.  Top  and  bottom  halves  of  screen 
scroll  separately  lor  maximum  Held  ol  play.  Great 
graphics. 

-t6K  Tape  or  Disk,  $29.95 


ULYSSES  AND 

THE  GOLDEN  FLEECE 

From  On-Llne  by  Bob  Davis  &  Ken  Williams 
The  setting  is  ancient  Greece,  and  you  are  UlySBes. 
The  king  has  assigned  you  the  task  of  retrieving  the 
Golden  Fleece,  kept  from  men  for  many  years  under 
the  protection  of  the  gods.  On  your  Journey,  you  will 
encounter  the  song  of  the  Sirens;  one-eyed  Cyclops; 
and  the  famous  wmged  horse,  Pegasus,  Ulysses  is 
Known  as  the  most  daring  and  skilled  seaman  of  all 
time. .  .it's  up  loyou  to  prove  it! 

40K  Disk,  $39.95 
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CONTROLLER 

From  Nlicrocomputer  Games  (Avalon  Hil!) 
Vou  are  the  air  traffic  controller  who  must  make 
quick  decisions. .  .or  you  might  cause  a  mid-afr 
crash  and  lose  hundreds  of  lives!  All  aelions  are  In 
REAL  Ttl^E— aircraft  will  maneuver,  use  fuel  and  re- 
spond to  your  commands  as  area!  plane  would— the 
computer  won't  wait  for  you.  Aircraft  are  plotted  on 
realistic  "radar  scope."  Heading,  velocity  and  alti- 
tude displayed  on  separate  chart.  Select  up  to  8 
planes;  choose  from  3  types  with  3  levels  of  difllculty. 
40 K  Disk,  $29.95 


DOMINOES 
AND  CRIBBAGE 


From  Creative  Clompuling  Software 
Challenge  your  computer  to  a  game  o(  draw  Domi- 
noes. You  can  repeat  or  alternate  draws,  but  you 
have  a  pretty  tough  opponent  who  knows  ail  the 
rulesl  Or,  can  you  beat  the  computer  in  Cribbage, 
and  be  the  llrst  to  peg  twice  around  the  board?  An 
exciting  challenge  with  graphic  display  of  board 
and  cards. 
16K  Tape  or  Disk,  $19.95 


CAVERNS 
OF  MARS 


CROSSFIRE 


The  aliens  have  taken  over  the  oily  and  everyone  lefi 
peaelbiy~except  you.  You  are  surrounded  by  the 
laser  firing  hordes.  In  this  exciting  arcade  game 
your  chances  of  survival  are  slim,  but  you  can  make 
it— if  you  don't  get  caught  In  the  crossfirel 
16K  Tape  or  48K  Disk,  $29.95 

Vl«tt  our  other  stor**:  S«w*n  Comara  Contor,  Falls  Church,  VA  •  W.  B»ll  Plaza, 

Coming  Soon  to  Columfau»,  Ohio 


By  Greg  Christensen  from  APEX 
An  eward'Winning  arcade  game  that  will  challenge 
your  skill  for  many,  many  plays.  You  command  the 
fighter  Helicon  VII  on  a  mission  to  invade  the  Mar- 
tian high  command.  The  headquarters  are  located 
deep  in  the  caverns,  so  you  must  descend  through 
radar,  rockets,  laser  gates,  and  space  mines  to  reach 
your  destination.  Once  there,  you  activate  the  fusion 
bomb  and  try  to  get  out  before  It  detonates.  Good 
luck!  Joystick  required. 
16K  Tape,  $29.95  16K  Disk,  $37.95 
8600  Security  Blvd.,  Baltlmars,  MD 
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M  Al  L  ORDERS:  Send  check  or  M.O.  for  total 
purchase  price,  plus  $1.00  postage  &  handling. 
D.C,  MD.  &  VA.:  add  sales  tax.  Charge  cards: 
include  all  embossed  information  on  the  card. 
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ATARI 
SOUND 
AND 
GRAPHICS 


YOUR 
ATARI 
COMPUTER 


COMPUTEi'S 
FIRST  BOOK 
OF  ATARI 


From  the  Editors  ot  Computel  Magazine 

Over  thirty  articles  selected  from  Compute!  on  the 

Atari,  Including:  Atari  BASIC,  a  whole  section  on 

graphics,  programming  hints.  Atari  DOS  and  lots 

more! 

Spiral-bound,  $12.95 
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By  Moore.  Lower  and  Albrecht  from  John  Wiley 

&Sons 
This  self-paced.  seit-tBaching  guide  will  have  you 
seeing  and  hearing  things  on  your  Atari  in  no  time  — 
even  If  you're  a  complete  tjeginner.  You'll  learn  to 
compose  and  play  melodies,  dfaw  cartoons,  create 
sound  effects  and  games.  Each  section  teaches 
something  new  in  BASIC,  the  most  commonly  used 
computer  language. 
SoHcover,  $9.95 


By  Poole,  l>(cNiff  &  Cooli  from  Osborne/McGraw-Hili 
Comprehensive,  all-in-one  guide  lor  Atari  400/800 
computers  that  is  helpful  to  Ihe  l)eoinn(ng  and  ad- 
vanced programmer.  Complete  operating  instruc- 
tions; detailed  SASiC  programming,  including  a 
handy  aiptialieticai  glossary  of  BASIC  statements 
and  functions;  computer  graphics;  and  tips  on  hard- 
ware, peripherals  and  compatible  software. 

Softcover,  $16.95 


COMPUTERS 
FOR  PEOPLE 

By  Willis  and  Miller  from  Dilithium 
Do  you  need  a  computer  (or  your  business?  Your 
home?  Which  one  would  be  most  useful?  Which  soft- 
ware should  you  consider?  You  don't  have  io  be  an 
electronics  wUard  to  answer  these  questions. .  .just 
read  this  tiookl  It  will  guide  the  complete  novice, 
step  by  step,  to  the  selectioiv  o(  the  best  system  for 
your  needs. 

Softcover,  $7.95 


VISICALC 
HOME  AND 
OFFICE 
COMPANION 

By  Casdewitz  and  Chisaushy  from 

Osborne/McGraw-Hli  I 
fltlf  VislCalc  models  for  home  and  office,  including: 
investments,  inventory,  sales  forecasts,  payroil,  per- 
sonal net  worth,  home  budget  planning,  family  in- 
surance needs,  Each  comes  with  model  listings, 
sample  printed  reports  and  narrative. 

Softcover,  $15.99 


GREAT  SUMMErVi 
READING  FROM  ^ 

THE 
PROGRAM  STORE 


For  Information  Call 
202-363-9797 


6502 

ASSEMBLY 
LANGUAGE 
SUBROUTINES 

By  Leventhal  and  Savilje  from  Osborne/McQraw-Hill 
If  you're  interested  in  using  assembly  language 
quickly,  this  book  is  ideal.  It  describes  general  6502 
programming  methods,  provides  code  for  more  than 
40  subroutines  to  help  you  improve  your  program- 
ming skills,  debug  or  revise  an  existing  program:  add 
instructions  and  addressing  modes. 

Softcover,  SI  2.99 


the  tSLMM 
Assembler 
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ATARI 
ASSEMBLER 

By  Don  &  Kurt  Inman  from  Reston 
If  you're  new  to  the  6502  processor,  this  book  is  a 
must.  The  authors  guide  you  through  the  rudiments 
of  this  assembly  language  in  clear,  easy  steps.  In- 
cludes full  listing  and  description  of  6502  mne- 
monics and  addressing  modes. 

Softcover,  $12.95 


INSIDE 
ATARI  DOS 


By  Bill  Wilkinson  from  Compute 
The  comprehensive  manual  on  Ihe  disk  File  Manager 
System  (FMS),  commonly  known  as  Atari  DOS  Z.OS. 
Contains  Ihe  only  complete  and  official  listing  for 
the  system,  plus  a  lull  description  of:  the  external 
view,  citarls  &  tables,  various  Interfaces  and  func- 
tions of  individual  subroutines. 

Spiral-bound,  $19.95 

MASTER 
MEMORY  MAP 

From  Santa  Cruz 

A  most  important  tool  (Or  the  serloua  programmer, 
this  booi<  is  a  highly  detailed  map  of  the  Atari's  mem- 
ory—with thousands  of  locations  and  routines. 
Simplifies  use  of  display  list,  piayer  missile  and 
interrupt  graphics,  plus  notes  on  the  new  GTIA 
graphics  chip.  The  "Miscellaneous  Notes"  are  a  find 
in  themselves. 
Softcover,  $6.95 


DE  RE  ATARI 


From  APEX 

According  to  lis  title,  this  tjook  is  "Ail  About  Atari", 
and  It  lives  up  to  its  name!  For  the  advanced  pro- 
grammer who  wants  to  learn  Ihe  many  features  that 
make  the  Atari  400/800  so  versatile.  Irtcludes  a  dis- 
cussion of  the  new  GTIA  graphics  chip. 

Looseleaf  (binder  not  supplied),  $19.95 


PICTURE 
THIS! 

An  Introduction 
to  Coinputer 
Graphics  for  Kids 
of  All  Ages 

By  David  D.  Thornburg  from  Addison-Wesiey 
This  book  promises  to  become  the  "modern  replace- 
ment for  coloring  books  and  crayons".  It's  a  learn-by- 
doing  manual  that  uses  PILOT,  a  simpler  language 
than  BASIC,  and  Turtle  Geometry  to  leach  kids  to 
create  pictures  in  full  color  from  simple  lines  to  com- 
plex angles  and  curves. 

Spiral-bound,  $14.95f 


PICTURE  THIS!  ^ 


COMPUTERS  FOR  KIDS 

Atari  Edition 

By  Sally  Larsen  from  Creative  Computing 
The  BASIC  pfogfamming  manual  written  for  kids, 
from  flowcharts  to  color  graphics.  Detailed  instruc- 
tions and  sketches  plus  gtossary  of  statements  and 
commands.  With  lesson  plans  and  tips  for  parents 
and  teachers. 

Softcover,  $3.95 


KATIE 

AND  THE  ^ 
COMPUTER 


By  D'ignaiio;  Illustrated  by  Gilliam 

from  Creative  Computing 
Delightful,  full-color  picture  book  about  Katie,  who 
falls  into  the  land  of  Cybernla,  inside  her  father's 
home  computer.  She  learns  how  a  computer  works 
during  her  adventures  with  Colonel  Software,  the 
Bytes  and  a  ferocious  Program  Bug.  Ages  4  lo  10. 

Hardcover,  $6.95 


STIMULATING 
SIMULATIONS, 

Atari  Version,  2nd  Edition 

By  C.W.  Engel  from  Hayden 
A  handbook  of  12  simulation  games  including  Art 
Auction,  Starship  Alpha,  Monster  Chase  and  Devil's 
Dungeon  — each  complete  with  listing,  sample  run, 
inslructions  and  program  documentation.  Including 
flowchart  and  ideas  lor  variations. 

Softcover,  $5.95 

GAMES  &  RECREATION 

From  Reston 

A  new  book  to  delight  the  computer  hobbyist!  It's 

filled  with  sample  games  and  ideas  lor  creating  new 

ones,  plus  full  description  of  the  Atari  keytioard, 

graphics  and  sound  and  color  capabilities. 

$14.95 
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Allocating  Money 

As  you  write  checks  and  make  charge  purchases, 
the  amounts  will  be  siitjiractcci  from  the  budget 
categories.  You  could  jirst  let  these  amounts  ac- 
ciunulate  (lhe%'  would  show  as  negative  balances  in 
the  budget  categories)  or  you  can  add  money  each 
riioiuii  (or  week)  to  the  categories.  One  procedure 
would  be  to  decide  !iow  much  money  each  month 
you  waul  U)  allocate  U)eacli  category.  As  you  allocate 
money  lo  categories  (the  procedure  is  described  in 
the  next  section),  the  money  is  subtracted  from  a 
special  category  called  "Unallocated  Deposits." 

When  vou  make  fleposits,  they  can  be  used  to 
cover  the  tiioney  in  this  special  category.  At  the 
end  of  the  month,  any  additional  money  in  "Unal- 
located Deposits"  could  be  allocated  to  a  "Savings" 
or  "Miscellaneous"  category  or  could  just  be  left 
for  vou  to  balance  out  at  the  end  of  the  year. 

Menus 

The  following  sections  describe  the  function  of 
each  of  the  nine  main  menus. 

1 .  Enter  Chech  and  Charges 

This  is  the  basic  input  for  the  prograni.  The  com- 
[)ulcr  will  prompt  you  with  questions  which  you 
answer,  and  then  press  RETURN.  First  you  are 
asked  for  a  check  numbei"  or  charge  card.  If  you 
are  entering  a  check,  you  must  input  as  the  first 
character  a  number  (0-9).  You  can  enter  up  to  four 
tligils.  If  vou  have  a  hillpayer  account  or  atuomalic 
checks  to  which  yt)u  do  not  assign  a  nimiber,  you 
can  tise  any  of  the  following  symbols  as  the  first 
character  of  the  check  niunber:  I,  #,  $,  7c,  *,  .,  /,  ?, 
etc.  (Any  symbol  with  an  AT  ASCI  I  decimal  code 
less  than  (>4  will  work  except  the  +  sign.) 

For  deposits,  the  first  character  of  the  check 
number  must  be  the  +  sign.  For  example,  vou 
could  use  +,  +  PAY,  +DEP,  +  12,  etc.  You  can 
also  enter  interest  by  using  the  +  sign,  or  service 
charges  by  entering  a  +  sign  and  then  a  negative 
amount  when  the  computer  asks  for  the  amount. 

For  credit  card  piuchases,  enter  the  name  of 
the  credit  card.  The  fust  letter  must  correspond  to 
the  l)udget  category  you  have  .set  up  for  that  credit 
card.  For  example,  if  your  category  is  "Visa  Escrow" 
then  enter  Visa  or  V  for  the  entry.  If  you  are  using 
just  one  credit  card  escrow  for  all  credit  cards,  the 
first  letter  of  this  entry  should  be  the  same  as  the 
name  of  the  categorv.  For  example,  if  the  category 
was  named  "Credit  (^ard  Escrow"  you  could  enter 
C-V  for  \'isa,  C-M  for  Mastercard,  etc. 

You  will  now  be  asked  for  the  date.  Enter  a 
two  digit  month,  a  backslash,  and  a  two  digit  day 
(i.e.,  03/21,  05/01,  12/25,  etc.). 

You  will  now  be  asked  for  the  amount.  Enter 
the  number  \vith  two  decimal  places.  F"or  example 
10.00  not  10  if  the  amount  was  $10.00.  This  will 


give  you  a  nice  right-justified  colunm  on  the  screen. 
For  amoimts  o\er  $  1 0, 000. 00  the  balances  will  be 
correct  although  you  will  get  some  truncation  on 
the  screen.  All  numbers  are  entered  as  positive 
although  vou  can  enter  negative  luunbers  if  you 
want  (i.e.,  a  service  charge  entered  as  a  deposit). 

You  will  now  be  a.sked  if  you  paid  sales  tax  on 
(he  item  (answer  \'  or  X).  This  information  can  be 
used  at  the  end  of  the  year  to  tlelermine  how  much 
sales  tax  you  have  paid  dining  the  year  for  inconie 
tax  purposes. 

You  will  be  asked  tt)  enter  a  budget  category. 
You  need  only  enter  the  first  letter  of  the  budget 
categorv,  but  vou  can  enter  the  whole  word  if  you 
like.  If  the  entry  was  a  deposit  (i.e.  first  character 
of  the  check  number  was  a  +  sign)  the  computer 
will  ask  if  vou  want  to  allocate  the  deposit  to  a 
budget  category.  If  you  .say  "no,"  the  deposit  will 
be  allocated  lo  the  special  "Unallocated  Deposit" 
categor\'  (see  previous  section).  If  you  .say  "yes,"  it 
will  ask  which  category. 

The  computer  will  now  ask  if  the  data  is  okay. 
If  vou  say  "no,"  you  will  be  asked  tt)  re-enter  all  of 
the  data.  If  you  say  "yes,"  you  will  .see  a  brief  flash 
of  letters  on  the  screen.  What  happens  is  the  pro- 
gram momenlarilv  slops  executing  and  adds  a  line 
of  data  (to  itself)  containing  the  information  you 
have  just  entered. 

Vou  will  now  be  asked  for  a  check  number  or 
credit  card  again.  Vou  now  repeat  tfie  above  pro- 
cess. H  you  are  through  making  entries,  hit 
RETURN  and  you  will  return  to  the  main  menu. 

2.  Print  Check  Register 

When  vou  select  this  option  you  will  get  a 
listing  on  the  screen  of  all  checks  and  deposits  for 
the  period  you  select.  If  you  just  want  to  see  one 
month,  enter  that  month  for  both  starting  and 
ending  tnoiuh.  If  you  want  the  whole  year  then 
enter  1 ,  12.  fhe  "BALANCE"  will  be  vt)ur  current 
checking  account  balance.  "TOTAL  FOR  ABOVE" 
will  be  ihe  sum  of  the  checks  less  deposits  for  the 
time  period  you  have  selected.  You  will  be  prompted 
lo  hit  RE'l  URN  when  the  screen  is  full  or  when 
you  want  to  return  to  the  main  menu. 

3.  Print  Charge  Register 

This  works  just  like  the  check  register  except 
vou  will  be  asked  which  charge  card.  If  you  have 
only  one  charge  escrow,  enter  the  first  letter  of 
its  name. 

4.  Update  Balances  in  Budget  Categories 

This  is  the  routine  you  use  to  allocate  money 
to  the  budget  categories.  You  need  onlv  enter  the 
first  letter  of  the  budget  category.  N(He  that  you 
can  enter  a  negative  amount.  For  example  if  you 
had  $-35.67  of  unallocated  deposits  at  the  end  of 


Do  You  Know  You  r  Apple  or  Atari 

Can  Already  Talk? 


It's  the  Software  Automatic  Mouth  —  S.A.M. 

The  brand  new,  all-software,  high  quality  speech  synthesizer 

from  DON'T  ASK. 

S.A.M.  gives  you: 

Unlimited  vocabulary 

Full  inflection  at  your  control 

Effortless  access  from  BASIC 

Separate  pitch  and  speed  control 

Thorougfi,  instructive  owner's  manual 

Easy-to-learn  phoneme  spelling  system 

And  automatic  English-to-speech  conversion 

Elaborate  internal  pronunciation  rules  for  natural-sounding  speech 


S.A.M.  for  the  APPLE  11/11+  includes: 

8  bit  digital-to-analog  converter  and  audio  amplifier 
on  a  board  (amplifies  the  sound  of  alt  your  APPLE 
games). 

•  S.A.M.  on  disk 

•  Complete  documentation 

•  English-phoneme  dictionary 

Only  $124.95 

APPLE  is  a  trademark  ol  APPLE  COMPUTER,  INC. 


S.A.M  for  the  ATARI  400/800  Includes: 

•  S.A.M.  on  disk 

•  Complete  documentation 

•  English-phoneme  dictionary 

Only  $59.95 

Note:  On  the  ATARI,  screen  blanks  during 
vocal  output. 

ATARI  is  a  trademark  of  ATARI  INC. 


Hear  S.A.M.  at  your  favorite  computer  store  today. 
For  more  information,  contact: 

DON'T  ASK 
Computer  Software 

2265  Westwood  Blvd.,  Ste.  B-1  50 
Los  Angeles,  California  90064 
(213)397-8811 


•  For  a  copy  of  \he  owner's  manual,  specify  computer 
and  send  $2.00  to  DON'T  ASK. 

•  You  can  order  S.A.M.  directly  from  DON'T  ASK. 
Add  $2.00  for  sfiipping  and  hiand ling  to  your  check  or 
money  order  (or  order  C.O.D.). 

Dealer  inquiries  welcome 


Talk  is  cheap 
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the  month,  you  could  allocate  this  amount  to 
"Savings"  or  "Miscellaneous"  to  balance  the  "Unal- 
located Deposits'"  to  zero. 

Hit  RETURN  to  return  to  the  main  menu. 

5.  Calculate  Sales  Tax 

If  you  use  the  sales  tax  tables  to  calculate  this 
deduction  on  your  income  tax,  you  may  be  losing 
money.  At  the  end  of  the  year,  this  routine  will  tell 
you  how  nuich  you  have  actually  spent.  Just  enter 
vour  state's  sales  tax  in  percent  (i.e.,  enter  4  not  .04 
for  a  4%  rate)  and  you  will  get  the  correct  result. 

6.  Print  Balances  in  All  Categories 

This  rotuine  will  tell  you  the  balance  in  all 
budget  categories,  your  checkbook  balance  and  the 
amount  of  Unallocated  deposits. 

7.  Perform  Search  for  Charge  or  Check 

This  is  one  of  the  most  useful  and  most  enter- 
taining routines  to  use.  Just  enter  from  1  to  Ifi 
characters  and  the  computer  will  find  and  total  all 
charges  and  checks  that  contain  those  characters  in 
the  Payee  field.  Want  to  know  how  much  you  spent 
on  electricity?  Just  enter  the  name  of  your  electric 
company.  When  was  the  last  time  you  went  to  the 
dentist?  Just  enter  the  dentist's  name  and  you  will 
know.  If  there  are  items  you  might  want  to  find 
and  total,  you  can  enter  your  own  special  characters 
in  the  Payee  field  at  the  time  you  enter  data  and 
then  find  and  total  them  using  this  routine. 

8.  Examine  an  Individual  Category 

This  routine  works  like  menu  items  two  and 
three  above  except  you  can  look  at  any  budget 
category. 

9 .  Store  Data  and  End  Sessio n 

When  you  are  finished  for  the  evening,  enter 
nine  at  the  main  menu  to  end  this  .session.  First  the 
screen  will  blink  for  about  ten  seconds  while  the 
new  balances  become  part  of  your  program.  You 
will  then  be  instructed  to  turn  o\er  the  tape,  rewind, 
and  hit  RETURN  with  PLAY  and  RECORD 
pressed.  Your  program  will  be  saved  on  tape  {with 
all  your  data)  for  the  next  session.  Note  that  you 
have  the  previous  version  of  yotn-  program  on  the 
other  side  of  the  tape  in  case  you  have  any  difficul- 
ties loading  the  most  current  version  next  time. 

Operational  Concerns 

If  you  make  a  mistake  when  entering  data,  the 
computer  will  ask  you  to  re-enter  the  data  after 
reminding  you  of  the  correct  format.  If  thd  com- 
puter does  stop,  it  will  display  a  message  stating 
what  line  it  stopped  at  and  give  you  an  ATARI 
BASIC  error  code.  You  can  almost  always  recover 
from  an  error  by  typing  CONT  and  hitting 
RETURN.  This  way  you  will  not  lose  any  of  the 


data  you  have  entered  during  the  session. 

Since  the  data  is  being  stored  as  part  of  your 
program,  the  program  will  require  more  memory 
as  you  use  it.  On  a  16K  system  you  have  about 
6500  bytes  of  available  memory.  Each  entrv  lakes 
30-60  bytes  depending  on  its  length.  To  find  out 
how  much  memory  you  have  remaining  you  can 
type  ?PRINT  FRF,{0)  when  your  program  is  loaded, 
but  not  yet  running.  You  will  also  be  warned  with  a 
red  screen  and  a  message  if  you  have  less  than 
1000  bytes  remaining  when  you  run  the  program. 

When  you  ha\e  little  memory  left  you  can 
store  the  data  by  itself  on  a  separate  tape.  Use  the 
following  procedure: 

1.  Put  a  new  tape  in  the  Program  Recorder, 
rewind,  and  press  PLAY  and  RECORD  (label 
the  tape  since  you  will  want  to  file  it). 

2.  Type  LIST  "C",  10000,  30000 

3.  Hit  RETURN  twice 

4.  After  the  tape  stops  you  will  have  a  tape  of 
just  yotn-  data. 

5.  Put  in  a  scratch  tape,  rewind,  and  press 
PLAY  and  RECORD. 

6.  Type  LIST  "C",  0.  10000. 

7.  When  you  get  the  READY  prompt,  tvpe 
NEW  and  hit  RETURN. 

8.  Rewind  the  tape  and  press  PLAY. 

9.  Type  ENTER  "C"  and  hit  RETURN  twice. 

10.  When  you  get  the  READY  prompt  you  will 
now  have  your  program  in  memtjr)-  with  all  of 
the  current  balances,  but  without  the  check 
and  credit  card  data.  You  will  also  again  have 
about  6500  free  meinory  bytes  (with  a  16K 
system)  so  you  can  continue  your  record 
keeping. 

Any  time  you  want  to  put  yoin^  old  data  back, 
just  follow  the  above  procedure,  then  put  in  the 
data  tape  vou  want  and  use  ENTER  "C"  to  load  the 
data  as  part  of  your  program.  How  often  you  have 
to  do  this  will  depend  on  how  many  checks  and 
c:harges  yoti  use,  but  you  might  want  to  choose  a 
standard  time  such  as  yearly  or  quarterly. 

I  have  deliberately  left  out  several  possible 
features  in  order  to  conserve  as  much  memory  as 
possible.  You  could,  if  you  have  a  larger  memory 
capacity,  add  routines  to  balance  your  checkbook, 
automatically  format  dollar  amounts,  search  fields 
other  than  the  payee  field,  use  logical  searches, 
print  to  a  printer,  etc. 

If  you  would  like  a  copy  of  this  program,  [the 
Atari  version  only]  please  send  a  blank  disk  or  cassette 
and  a  stamped,  self-addre.s.sed  mailer,  and  $3.00, 
to  me  at  1841  Nigel  Ct.,  Vienna,  VA  22180. 


THE 

BUSkHESS 

mPinflCER... 

FULLY  INTERACTIVE  ACCOUNTING 
SYSTEM.  NO  DISKETTE  CHANGING! 
FINALLY  ALL  THE  FEATURES  YOU'VE 
BEEN  WAITING  FOR  -  IN  ONE 
COMPLETE  INTERACTIVE  SYSTEM, 

FULL  SOFTWARE  SYSTEM 
ONLY  $995.°° 

©UESTAR 

^«|i   INTERNATIONAL 
▼yiNC 


MANUAL  ONLY  -  S40.D0 
REFUNDABLE  UPON 
SYSTEM  PURCHASE. 


HARDWARE  REQUIREMENTS: 

Commodore  Model  8032  or  SuperPET  or 

8096  Micro-computer 

Commodore  Model  8050  One  Megabyte  Dual  Disk  Drive 

Commodore  Model  4022  (or  Larger)  Printer 

Commodore  PET  —  IEEE  cable 

Commodore  IEEE  —  IEEE  cable 


DISHiSHARE 
RQDD 

WORKS  WITH  ALL  COMBINATIONS 
PET/CBM  1  00%  HARDWARE.  NO 
SOFTWARE  REQUIRED!  UP  TO  8 
USERS  SHARE  DISK  AND/OR  PRINTER. 
CONNECTS  IN  MINUTES  -  NO  TOOLS 
REQUIRED.  INCREASES  PRODUCTI- 
VITY -  REDUCES  COSTS.  IDEAL  FOR 
EDUCATION  AND  BUSINESS.  CABLE 
LENGTHS  UP  TO  50  FEET. 

ONLY  $749°° 
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Notes  To  VIC,  Apple,  And  PET  Owners 

This  program  makes  use  of  a  very  unusual 
feature  of  the  Atari,  "forced  read."  When 
activated,  the  Atari  will  start  generating 
carriage  returns  automatically,  entering 
whatever  appears  on  the  screen  as  if  a  user 
had  entered  it.  It  can  be  used  for  line  dele- 
tion, auto-numbering  when  entering  pro- 
grams, or  the  update  of  a  program  line:  in 
effect,  the  machine  can  program  itself.  In 
Mr.  Katagher's  program,  this  technique  is 
used  to  update  a  series  of  DATA  statements 
used  to  hold  budget  information,  and  add 
other  information  such  as  checks  and 
charges  to  the  end  of  the  program.  This 
keeps  the  program  and  its  data  together, 
eliminating  the  need  to  use  a  cumbersome 
cassette  file.  When  the  changes  are  com- 
plete, the  program  is  re-SAVEd  onto 
cassette. 

Obviously,  converting  this  program  to 
run  on  another  computer  would  be  no  easy 
task.  Few  computers  share  "special  fea- 
tures," such  as  this  one.  However,  a  similar 
technique  commonly  known  as  the  "dynamic 
keyboard"  can  be  used  on  the  PET/CBM 
and  VIC-20. 

On  these  computers  a  "keyboard 
queue"  is  used  to  remember  the  last  ten 
keystrokes  typed.  This  provides  a  feature 
known  as  "typeahead,"  which  lets  you  enter 
keystrokes  faster  than  the  computer  can 
process  them,  preventing  any  loss  of  data. 

Normally  the  operating  system  of  the 
computer  manages  the  keyboard  queue, 
but  it  can  be  "fooled"  into  thinking  up  to 
ten  characters  need  to  be  typed  by  POKEing 
the  desired  characters  into  the  "keyboard 
buffer."  The  number  of  characters  POKEd 
is  stored  in  an  "index."  The  most  common 
use  of  this  technique  is  to  place  up  to  ten 
carriage  returns  as  if  the  user  had  typed 
them.  This  is  different  than  PRINTing  a 
carriage  return,  which  merely  moves  the 
cursor  to  the  left  edge  of  the  next  line. 


Any  information  on  the  screen  that  is 
"RETURNed  over"  in  this  fashion  will  be 
entered  as  data  or  program  lines.  One 
serious  complication  is  that  the  PET/CBM 
and  VIC  clear  out  all  variables  and  arrays 
when  a  new  program  line  is  entered.  This 
makes  it  necessary  to  list  all  the  essential 
variables  on  the  screen,  and  then  RETURN 
over  them  too.  In  this  program,  the  entire 
P(0-30)  array  must  be  listed  out  in  DATA 
statements  any  time  a  line  is  changed. 

The  subroutine  at  9700  is  then  called 
to  read  the  array  back  in  and  initialize  pro- 
gram constants,  since  they  were  lost  when 
the  lines  were  updated.  GOSUBs  and  FOR/ 
NEXT  loops  are  also  cancelled,  so  you  can't 
RETURN  from  such  a  routine  or  use  it  in  a 
FOR/NEXT  loop.  The  last  line  of  the  list 
should  be  a  "GOTO  xxx"  statement  that 
transfers  control  back  to  the  program, 
usually  the  line  following  the  line  that  calls 
the  subroutine  (to  simulate  a  RETURN). 

Screen  positioning  is  important:  see 
the  subroutine  at  9600.  To  convert  it  to  run 
on  Original  ROM  PETs.  change  POKE 
158,9  to  POKE  525,9  and  POKE  622+1,13 
TO  POKE  527  + 1,13.  For  the  VIC,  change 
them  to  POKE  1 98,9  and  POKE  63 H- 1, !.'? 
respectively. 

VIC  owners  will  also  want  to  tailor  the 
menu  and  prompts  to  conform  to  the  23 
character  line  length  or  even  add  some 
color!  You  will  not  have  very  much  memory 
for  your  budget  information  with  the  5K 
VIC,  so  you  may  want  to  use  several  copies 
of  the  program,  maybe  one  for  every  three 
months. 

Owners  of  other  machines  will  have  to 
research  into  their  machine's  "special  fea- 
tures" and  see  if  there  is  any  way  to  imple- 
ment the  "dynamic  keyboard."  If  you  do, 
write  it  up  and  share  it  with  the  rest  of  us. 
Apple  owners  who  have  disk  drives  could 
SAVE  the  data  on  disk  rather  than  in  the 
program. 


Program  1:  Atari  Version 

1  REM  HOUSEHOLD  CHECK.  CREDIT  CARD. 

2  RBI  AND  BUDGET  PROGRAM 

8  SETCOLOR  2,2.6  =  SETCX0R  L 2. 8  ^  SETCOLOR 
4.10,4- 
la  DIM  P(30) 
20  FOR  1=«  TO  ^ 
30  READ  X:P(I)=X 
40  1€XT  I 


45  PRINT  CHR$(i25) 

50  IF  FRE( 0X1000  THEN  PRINT  CHR$<125)  =  S 

ETCOLOR  2.4.4=?  "MARNIHG!  ROOM  FOR  ABOU 

T  MMT(FRE(0V50);"  MORE  ENTRIES" 

70  ?  "PROGRAM  WAS  LAST  RUN  ON  ";Fx28);"/ 

";PC29> 

75  TRAP  83 

80  7  :?   :■?  "EMTER  TODAY'S  DATE  (ttl.DD)" 

81  IW^UT  X.B 

82  GOTO  50 


Apple  Bodipock 

IM  &a  Man  ml  ««M  IJito 

\  i    I   f   f  ^ 
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UUord  Processlftg 
Primer 

^ft£ital  iCHt*  OKI  MM  Ace 


BYTE  BOOKS  CARRY  WAITE 


Apple  Backpack:  Humanlzad 
Programming  In  BASIC 

by  Sco!  Ks'Dinf,  aria  Miicheii  Waite 

This  clearly  wntlen  tutorial  guide  O^fefS 
pfogrammei's  of  Apple  computers  con- 
crete methods  lor  developing  user- 
friendly  software   Specific  lopics  include 
clear  screen  lormatting,  cashproofing 
programs,  developing  built-in  vertfica- 
tmns,  and  wnimg  helpful.  easy-lD-use 
dOCLmentaliOn    Model  uSerlriendly  pro- 
grarns  include  an  educational  game  and 
an  oMice  message  recorder,  both  wfitlen 
m  Appiesofi  BASIC 

ISBN  0^7033356-i 

200paao3  sotlcover  $14,95 


ORDER  TOLL  FREE 
800^258-5420 


6086/8088  16-blt  Microprocessor 
Primer 

O^'  C^fisiopf^ef  L    Morgan  ana 
Mucnell  Wane 

This  IS  the  first  book  lo  detail  ihe 
easily  powerful  16bit  microprocessors 
that  have  made  poss'Dte  the  emerging 
second  generation  of  mrcrocomputefS   In 
a  down-to-ea'tfi  style,  the  authors 
describe  the  design  capabilities   and 
polenlial  ol  the  new  Intel  eOSS'SOSS  l6bH 
microprocessor   In  addition,  the  book 
covers  two  maior  I6bi1  coprocpssofs.  the 
8087  Numeric  Data  Processor  and  the 
B089  1^0  Processor   Various  trial  applrca 
lion  programs  are  also  presented,  and  the 
authors  survey  the  current  scene  m  i6bil 
technology,  revnewmg  software  and  pro 
ducts  such  as  the  new  IBM  Personal 
Computer  ^which  is  based  on  the  8Q96i 

IS8N  OOTO*3I09< 

2?^Eaoes  solrcovar  S1  6.95 


Word  Processing  Primer 

tuy  MttcheU  tVaife  ana  Juhe  Area 

Covering  all  aspects  ol  the  increasingly 
poDular  microcompuler-based  lexlediting 
sotlware,  this  book  describes  the  equip- 
ment and  programs  thai  make  word  pro 
cessors  work,  techniques  (or  edtling  and 
formatting  and  ancillary  programs  The 
authors  also  tell  what  to  look  for  in  word- 
processing  software  and  offer  reviews  of 
many  popular  programs 

^SBN  0O7-067?6>  1 

2O0pago3  sGitcover  $1  4.9'5 

Ada  S  ■  QO  oer  003*'  TO  cove^  oosrage 


BYTE  Books 
70  Main  St. 
Peterborough,  N.H.  03458 


^ 


SPEED-READ" 

SPEED-READ  is  a  comprehensive  reading  aid 
that  consists  of  four  programs!  The  MAIN  MENU 
allows  you  to  select  any  one  of  the  following: 

SENTENCE  -  teaches  you  to  focus  on  the  whole 
sentence.  It  then  evaluates  your  answer  -  increasing 
the  word  per  minute  speed  if  necessary. 

WORD  -  drills  you  at  a  very  fast  rate  of  speed.  If 
you  have  children,  you  may  even  seiect  a  vocab- 
ulary level.  If  you  have  a  large  vocabulary  don't 
worry  WORD  can  keep  up  to  you. 

PARAGRAPH  -  after  reading  a  story  in  a  certain 
time  limit  the  computer  will  give  you  a  series  of 
questions  and  evaluate  your  comprehension. 

If  you  want  to  read  faster  then  SPEED-READ  is  the 
answer!! 

Cassette  and  Manual $16.95 

(Includes:  stiipping  and  C.O.D's) 

TELE-GAMES 

R.R#1  Hampton,  Box  152,  Ontario,  Canoda  LOB  1J0 
Phone  collect  for  orders!!  (416)263-8064 

'Vic  is  a  registered  Trademark  of  Commodore. 


CRT'S  •  PRINTERS  •  TELEPRINTERS 


•  NEW* 
DEC  LAIOO 

Dual  Mode 

Matrix  Printer 

CAIX  FOR  PRICE! 

DEC  LA12D 

■LA  J20  Pcpiaccment" 

$1599.00 


•LOW* 
DIABLO 

630RO  -  RS232C 

$1899.00 

630KSR  CALL 

630  API NEW 

$1649.00 

620-RO NEW 

$1149.00 


•NEW^ 

3M  WHISPER 
WRITER 

»TWX 

•  TIME  SHARE 

•  Computer  Terminal 


ANADEX 

9500/9501 

$1125.00 


CALL  FOR  OUR  LOW  PRICES  ON 


TELEVIDEO 

ANADEX 

TELETYPE 


DIABLO  .DEC 
aUME      .  T.I. 
C.ITOH    .3M 


TOLL  FREE  (800)  854-6028 


SAV£  ON 
PREPAID 

ORDERS 


I 


MASTERCAFID 

VISA 

ACCEPTED 


T 


C.O.D. 

REQUIRES 

15%  DEPOSIT 


FOR  ORDERING 
INFORMATION 
PLEASE  CALL 


MICROMAIL 

P.O.  Box  3297 
Santa  Ana  CA  92703 
Phone:  7W/731-4338 
TWX:  910595  1146 
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83  ?   =?  "TR^'  AGAIN.   ROEMBER  TO  PUT  A  CO 
tHA  BETWEEN  DAY  ftND  rtJMTH" 

84  GOTO  88 

90  P<28;'=X^P<29)=B 
100  DIM  3$';38>:S$=" 


101 

DIM  t 

■W,5) 

^N$=S$ 

102 

DIM  I 

'M  9  > 

^D*=S$ 

103 

DIM 

isi\6y-i$=s$ 

104 

DIM  I 

^$(7) 

=  A$=S$ 

105 

DIM  1 

-m  1  > 

■n$=s$ 

106 

DIM 

:$(i> 

■■£$=%" 

107 

DIM 

Z$<3g 

y.2$=s$ 

108 

DIM  " 

T$(  1  > 

=T$=S$ 

110 

DIM  ! 

M  18 

j^B$="EALAHCE  = 

111 

DIM  • 

5Et(  1( 

'..)■■ -^$=3$ 

112 

DIM  1 

m  1 ) 

^Q$=S$ 

113 

DIM 

{i'li.} 

^READ  Y$ 

200 

DATA 

0 

201 

DATA 

9 

202 

DATA 

0 

203 

DATA 

0 

£■04 

[lATA 

0 

20^. 

DATA 

0 

206 

DATA 

0 

207 

DATA 

0 

208 

DATA 

0 

209 

DATA 

0 

210 

DATA 

0 

211 

DATA 

0 

212 

DATA 

y 

213 

DATA 

0 

214 

DATA 

0 

215 

DATA 

0 

216 

DATA 

0 

217 

DATA 

0 

218 

DATA 

0 

219 

DATA 

0 

■220 

DATA 

0 

221 

DATA 

0 

222 

DATA 

0 

223 

DATA 

0 

224 

DATA 

0 

225 

DATA 

0 

■226 

DATA 

0 

■227 

DATA 

0 

22£! 

DATA 

0 

229 

DATA 

0 

230 

DATA 

0 

■231 

REM 

:m-\Q£  VEAR 

232 

DATA 

.-'82 

939 

F-RINT  CHF:*(125> 

1000  F-RINT  "I'lHAT  DO  Vi'JJ  WANT 

1010  F-RIHT  "1.  Enttt-  Ch^ck?  ^nd  Ckir-ses" 

1020  F-F^IHT  "2,  F-r'int  Check  Resister"^^? 

1030  PRINT  "3.  Print  Charge  RsMigter"^? 

1040  F-RINT  "4.  Update  B-a lance  in  Budget 


1050  F-RINT  "5.   Ulculate  :Bal^s  Tax"^'^ 
1060  PRINT  "6.    Fr-int  Balance^:   in  all  Cat 
esciries"  ■';' 

1070  F-RINT  "7.   Per-forin  Search  ior  Charse 
or  Check  "^-f 

1080  F-F:INT  "y.   ExaiTiine  an  IndiMid(.4al   C^t 
esor-y"  ■  7 

1095  F-RINT  '"3.    Stor-e  Data  arid  End  Sessio 
n" 
1140  PRINT    :PRINT   :pRINT   "ENTER  NUBER'S 

1145  TRAP  13'9'c: 

1150  IffUT  imcH 

1151  F15INT  Cm$<A'£0 

1155  CW  WHICH  U3SLIB  3080..  4000. 4000..  2500. 

7^8 ..  2800 ..  6000  >  4®  0 ..  5000 

199t:  T$="    " 

19-39  yjTO  999 

mi(J  R£M  PRINTS  KLAHCES   IN  ALL  CATEGORI 

ES 

2020  ?  "  BALAHJES  IN  ALL  CATEGORIES" 

2030  RESTORE  9008 

•2040  FiJR   1=1  TO  26 

2050  READ  2* 

2060   IF  Z$="Em"  THEN  OJTD  2130 

2070  F-RINT  2*;"  =  *  ".:P<A:;C<2$-^-64i 

2sm  mn  i 

2100  F-Cf 

2110  PRINT  "U-ial  located  Deposits  =  *  ";P 

(30  > 

2120  PRINT  "Ck,erkire  Hccoi.nt  Balance  =  i 

■'.rP(27> 
2450  ■?  -?•  "HIT    I  RETURN!   WEN  THROUGH"  ^M 
PUT  T$ 
2460  RETURN 
2460  RETURN 
2500  REM  SUBROLiTINE  TO  LPDATh  BALhMCESIH 

BUDGET  CATEGORIES 
2510  F-RIHT  "YOU  Cm  ADO  OR  SUBTRACT  FROM 

m-i  BUO^ET  CATEGORY.   HIT    I  RETURN  I 

2-515  ■?  -?  "Yi3J  m)E  ";F-<;30>;"  UNALLCCATE 

D  CDLLffi'S" 

2520  F-RINT    ^PR:INT  "WICH  BUDGET  CATEGORY 

"aNF'UT  T$ 

2525   IF  T$=""  Ti€N  RETURN 

2530  F*RINT   "ENTER  ATOUNT"  ■■  IfPUT  X 

2535   I4iSC(T$>-64 

2540  P(I)=PCI)+X 

2545  P(30)=P(30)-X 

2550  GOTO  2515 

3000  REM  SUeF;OUTI^£  TO  PUT   IN  DATA 

301 0  L!HE;=P(  0  >+ly00y+l 

3020  ■"•  CHR$(125> 

3022  ■?  "CHECKING  ACCOUNT  BALANCE  =  J"jp( 

27)  =  ? 

3025   IF  T$="H"  Tt£N  ?  "REENTER  DATA''^'? 

3930  ■?  "ENTER  CHECK  HJ.    OR  CREDIT  CARD 


TM 


TM 


Z-RAM  Opens  Up 
The  World  Of  CP/M 
To  The  Commodore 
Computer! 


Z-RAM,  a  circuit  board  that  fits  inside  the  Commodore  4000  and  8000 
computers,  adds  a  Z-80A  microprocessor  and  B4K  of  Random  Access 
Memory  [RAM],  tripling  the  current  maximum  user  memory! 

Also  provided  with  Z-RAM  is  the  CP/M  operating  system,  adding  a  new 
dimension  to  the  Commodore  computer  by  finally  making  the  vast  world  of 
CP/M  software  available  to  its  users. 

With  the  addition  of  the  Z-RAM  board.  Commodore  computers  will  operate 
with  96 K  RAM  and  use  both  the  6502  and  Z-80  processors.  Several  modes 
of  operation  are  possible: 

•  With  Z-RAM  installed,  all  earlier  versions  of  Commodore  computers 
[regardless  of  memory  capacity]  can  function  as  32K  machines. 
All  current  programs  will  run  using  32 K  memory  and  the  standard 
6502  processor. 

•  Z-RAM  permits  the  6502  to  use  the  full  96K  of  memory  to  operate 
the  new  expanded  versions  of  Wordcraft  Ultra,  WordPro  -Plus™ 
and  other  expanded  Commodore  programs. 

•  The  Z-80A  processor  will  operate  in  B4K  memory  and  will  run  the 
industry  standard  CP/M  operating  system.  WordStar™,  Super- 
Calc™,  and  Accounting  II  Plus™ are  only  a  sample  of  the  fantastic 
CP/M  programs  now  available  to  run  on  your  Commodore 
computer! 

Contact  Your  Nearest  Commodore  Dealer  Today . . . 

You'll  Be  So  Glad  You  Did! 


Distributed  by: 

COMPUTER^ 

300  W.Marlton  Pike,  Cherry  Hill.  New  Jersey  DB034 


MARKETING  sepvces .nc  '°''  ''  '''° 


Z-RAM  ts  e  trademark  of  Medison  Computer  I 
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OR   IRETIJRtll   l«N  THFiOUGH  "  =  IhPUT  N 
* 

3035  IF  H*-""   THEN  RETURH 

3036  H=ftSC(W:J 

3046  ?  "ENTER  DATE  ftVOD"  ■■  INF-IJT  D* 
3W1    IF  LEH(D$)<>5  THEH  •'-  "REENTER  DATE. 
REMEt-ffiER  FOFtlAT  m/DO":GOTu  3040 
3042  D$<b..3KT* 
3050  ?  "ENTER  PAYEE"  awUT   1$ 
3060  ?  "ENTER  (hTIOUNT"  ^hFUT  H$ 
3062   IF  H043  THEN  ?  "SALES  TAi^i  ON  THIS 
(Y  OR  H)": INPUT  m 

3065   IF  H=43  Th£H  ?  "OD  \W  Vmi  THIS  DE 
POSIT  ALLOCATED  TO  A  CATEGORY"  ^HF'UT  T*  = 
IF  T$="N"  im\   1=30^  GOTO  3073 
3870  ?  "ENTER  CATEGiJF;Y"  ■■  HFUT  m 

3071  I=ftSC(W*;-64 

3072  IF  Kl  OR  I>2b  THEN  ?  MLLEGhL  GATE 
GORY.TR"/  AGAIN"  ^ GOTO  3030 

3073  ?  "IS  DATA  OH;?  (Y  iJR  N>"aNF'UT  T* 

3074  IF  T-$="W'  1\£H  GOTO  3610 
^7b   IF   1=30  Tt€H  i'iS="   " 

;^80  p<0)=p(0::'+i 

:^5  X=UAL(A$> 

3887   IF  N=43  THEN  X=-:>^Q$="N" 

3100  P(I>=P(I>-X 

3110   IF  N<fa5  THEN  P(  27  ;-P(  27  ::-X 

3120  IF  N>64  THEN  P(  N-b4  ;'=P(  N-64  >+X 

3480  GOSUB  3500 

3450  GOTO  3010 

3500  F.ei  SIJBROUTnE  TO  PUT  DATA  STATEtlEH 

TS  IH  PR-OGRAM 

3510  ?  CHR:*(125) 

3520  ?  "  iDatD "  J LU€  ■> "  DATA  " ; N$ ;  C$; D$; C 

$;I*;C$;A*;C*>H$;C$;Q* 

3530  ?  =?   =?  "COtiT" 

3540  F1BITI0N  0.0 

3550  FiKE  842  ..13^  STOP 

3560  POK.E  342,12 

3570  F£TURN 

4800  Ffl1  SUBROUTIt€  TO  PRINT  CHECK  REGIS 

TER.    CHARGE  REGISTER  OR  A  CATEQRY 

4004  B=0 

4005  TRAP  4064 
4010  RESTORE  10880 

4025  IF  l-JHICH=8  THEN  ■?  "WHICH  ESJDGET  CAT 
EGORY"afPUT  T$ 

4026  IF  WHICH=3  THEN  ?  "l-WICH  CHARGE  CAR: 

D"  =  imsi  T* 

4027  ?  "ENTER  STARTING  MONTH  rtCi  ENDING 
MONTH  (ni,fl2>" 

402S  ibfUT  m,nz 

4029  1=0^?  ai?*(125) 

4030  ?  "NUtl  DATE  PAYEE  A 

MOUNT" 

4032  7  " 


4040  SOUt€  0.II'fT(RND(U>:S55;sl0,10^READ 

N$,D*,l*>A$,m.Q* 

4941   IF  iJHL(D*':L2)Kni  Tt£N  GOTO  4048 


4042   IF  UAL(D$(L2))>M2  TttN  GOTO  4040 

4044   IF  WHICtt=8  AND  J$Om  Tt€N  GOTO  484 

8 

4046   IF  WHICH=2  AND  RSC(N*»64  Th€N  GOTO 

4040 
4048   IF  tJHICH=3  AHD  N$<1,1X>T$  THEN  QUI 
0  4040 
4050  Z$=S* 

4052  Z$<l,4)=N$  =  Z$<fa.l3)=D*:2l(  15.30 )=I$ 

4053  2f(39-LEhKA*),38>=A$ 

4054  IF  ASC(N$)=43  im\  B=B-UAL<  ft$ )  =  GOTO 
4056 

4055  B=B+UAL(A$> 

4056  F-RIHT  Z$.; 

4057  1=1+1:  IF  1=15  TFEN  ?  =?  "TFCRE'S  MO 
RE.  HIT  I  RETURN  I  TO  CONTimE"  ^fFUT  l'»:G 
OTO  4029 

4060  GOTO  4840 

4064  V  :SOU^C  0,0.0.0 

4065  IF  UHICH=2  Tt£N  ?  B$jP(27) 

4067  IF  WIi:W=8  OR  l.JHICH=3  T^€N  ?  BtiFtA 
a:CT$)-64) 

4068  ?  ■■?  "TOTAL  FOR  ABOfvE  =  ";E 

4070  ?  =?   ^?  "HIT    I  RETURN!   I'JHEN  THROUGH" 

ahPUT  14$ 

4080  RETURN 

5000  REM  SlBROUTI^E  TO  FLIT  P  AR-R:AY  IH  DA 

TA  STATEMEbfTS  260-230 

5005  FOR  1=0  TO  ^ 

5007  SOUND  0.If-Tr(RbC(0):*255:sl0.10 

5010  ?  CHR$c:i-25> 

5015  X=P(I> 

5020  ?  "  'J^MO  " ;  200+  L  "  DATA  " ;  X 

5030  ?  =?  ■-?  "Ca^T" 

5040  POSITION  0.0 

5050  POKE  842. 13^ STOP 

5060  FmE  842.12 

5065  SOUND  0..0;0.0 

5070  l-CKT  I 

5080  ?  CHR$(125) 

5050  ?  "SAUE  F-ROGRAM  AND  DATA  FOR:  tP/J  S 

ESSION" 

5100  ?:?:?"         1.  TLRJ  aeR  TAPE  AtO 

RBauc." 

5110  •?  ■■■''  "        2.   F-RESS  IRECDRDt   ttC   I  PL 

AY  1  . " 

5120  ?  :?  "        3.   PRESS   1  RETURH  1   AFTER  B 

UZZER  RIHi:S  TWICE." 

5130  TRAP  5150 

5140  LF-RINT 

5150  CSAiJE 

5160  EHJ 

6000  REM  3UeR0UTIh£  TO  PERFORM  :SEARCH 

6005  TRAP'  6150 

6020  PRINT  "EhTTER  CHARh!:TERS  TO  BE  SEARC 

tCD" 

6030   ItPUT  3E$ 

6032  PRINT  CH5*(125) 

6034  ?  "Nlft.  DATA  PAYEE  ft 
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MOUHT" 
6036  ? 


6040  X=LEH<SE*> 

6^5  B=0 

6850  RESTORE  18800 

6860  READ  HI.D$.  I*,A*JJ*.G!* 

6865   IF  LEMCI^KX  Tf€H  GOTO  6868 

6678  FClF;   1=1  TO  LEWaiHi+l 

6880   IF  II(LI+X-i)=SE$  TtCH  GOTO  6166 

6090  l-CXT  I 

6695  GOTO  b^y 

6180  F-OF' 

6110  Z*=S* 

6112  Z$<1.4>=H$^Z$(6.13)=Dt-^Z«15.30)=I* 

6114 
6116 
6118 
6120 
6150 
6200 
T$ 
6210 

7000 

AX 

7010 

7020 
7022 
7825 

ti 

7030 

7040 

7050 

7060 

7070 

7080 

7090 

7188 

7105 

7110 

S  = 

7120 

X;" 

7130 

7140 
9880 
9010 
9020 
9030 
9040 
9650 
9060 
9070 
9080 
9090 
9100 
9110 
9120 
9500 


Program  2:  Commodore  Version 


Z$<39-LQ^<R$;s38;'=A$ 

PRINT  2$; 

B=B+UfL(A*) 

GOTO  6060 

?  ^?  "TOTAL  FOR  ABOUE  =  ";B 

?  ■■■';  "HIT    I  RETURN!   l-*£N  D»E"  ^^PUT 

RETURN 

REM  SUeROUTI^E  TO  CALOJLATE  SALES  T 

?  "EHTER  TA:<  RATE  IH  PEF;CENT" 

WUT  X 

X.=X/108 

?  ■■?    ■■!  "CALCULATINt:.  ..  PLEASE  WAIT 

TRAP  7160 

B=y 

RESTORE  10800 

READ  N$.0$.  I$,A$,W.Q$ 

IF  Q$<>"Y"  Tt£H  GOTO  7068 

B=B+UAL<A$) 

GOTO  7060 

TftX=B*<l-X)tX 

T«'<=INT(TAX$:ie0)/180 

?  •■?  ^ PRINT  "TOTAL  TA;>iABLE  PURCHASE 
II  .p 

PRINT  : PRINT  "SALES  TAX  PAID  =  "jTH 
DOLLARS" 

?  ^?  ^PF:INT  "HIT  IRETURHl  l«H  TFftO 
■■  ItPUT  TJ 

RETURN 

DATA  Autoriiobile 

DATA  Coritri  but  ions 

DATA  Household 

DATA  Utilities 

DATA  Insijrance 

DATA  Doctors  ard  Dentists 

DATA  Food 

DATA  Kid's  Clotk^s 

DATA  Larse  PitMhases 

DATA  Tuition 

DATA  Savines 

DATA  Mastercard  Escrow 

DATA  Uisa  Escrow 

DATA  Etc 


1  REM  HOUSEHOLD  CHECK,  CREDIT  CARD, 

2  REM  AND  BUDGET  PROGRAM 

3  REM  PET/CBM  VERSION 
10  GOSUB9700 

45  PRINTCHRS (147) 

50  IF  FRE{0>>1000  THEN  70 

60  PRINT" {CLEAR} iREV}  WARNING  {OFF}" 

:PRINT"ROOM  FOR  ABOUT" ; INT (FRE ( 0) / 

50) ;"MORE  ENTRIES." 
70  PRINT"PR0GRAM  LAST  RUN  ON" ; P ( 28 );"/"; P ( 

29) 
80  PRINT;PRINT:INPUT"ENTER  TODAY'S   DATE   ' 


{MM,DD) 

n 

X,B 

9  0  P(28)=X 

P 

(29)=B 

200  DATA  0 

0 

,0,0,0 

2  01  DATA  0 

0 

,0,0,0 

2  02  DATA  0 

0 

,0,0,0 

203  DATA  0 

0 

,0,0,0 

204  DATA  0 

0 

,0,0,0 

205  DATA  0 

0 

,0,0,0 

231  REM  CHANGE  YEAR 

232  DATA  /82 

999  PRINTCHRS (147) 

1000  PRINT"WHAT  DO  YOU  WANT  TO  DO? "; PRINT : PR 
INT 

1010  PRINT" 1,  ENTER  CHECKS  AND  CHARGES" : PRIN 


1020  PRINT"2, 
1030  PRINT"3, 
1040  PRINT"4, 


PRINT  CHECK  REGISTER" ; PRINT 
PRINT  CHARGE  REGISTER" : PRINT 
UPDATE  BALANCE  IN  BUDGET  CATEG 

ORIES" :PRINT 
1050  PRINT"5.  CALCULATE  SALES  TAX":PRINT 
1060  PRINT"6.  PRINT  BALANCES  IN  ALL  CATEGORI 

ES":PRINT 
1070  PRINT"?.  PERFORM  SEARCH  FOR  CHARGE  OR  C 

HECK" : PRINT 
1080  PRINT"8.  EXAMINE  AN  INDIVIDUAL  CATEGORY 

": PRINT 
1090  PRINT"9.  STORE  DATA  AND  END  SESSION" 
1140  PRINT:PRINT:INPUT  "ENTER  NUMBER" ; WHICH 
1155  ON  WHICH  GOSUB  3000,4000,4000,2500,7000 

,2000, 6000, 4000, 5000 
1998  GOT0999 

2000  REM  PRINTS  BALANCES  IN  ALL  CATEGORIES 
2020  PRINT" {CLEAR} {REV}BALANCES  IN  ALL  CATEG 

ORIES" :PRINT:PRINT 
2030  REST0RE:F0RI=1T032:READZ9$ ;NEXT 
2  04  0  FORI=1T026:READZ5 : I FZS="END"THEN2100 
2070  PRINTZ$;TAB(25) ; "  =  $ " ; P (ASC ( Z$ ) -64 ) 
2080  NEXTI 
2100  PRINT'UNALLOCATED  DEPOSITS" ; TAB ( 25) ; "  = 

$";P(30) 
2120  PRINT"CHECKING  ACCOUNT  BALANCE" ; TAB ( 25) 

;"  =  S";P(27) 
2450  PRINT"{DOWN}HIT  {REV}RETURN{ OFF}  WHEN  T 

HROUGH" 
2455  GETT$:IFT$=""THEN2455 
2460  RETURN 
2500  REM  SUBROUTINE  TO  UPDATE  BALANCES  IN  BU 

DGET  CATEGORIES 

2510  PRINT  "{CLEAR}YOU  CAN  ADD  OR  SUBTRACT  F 
ROM  ANY":PRIKT"BUDGET  CATEGORY." 

2511  PRINT"{DOWN}HIT  £REV}RETURN{ OFF}  WHEN  D 
ONE:": PRINT 

2  515  PRINT :PRINT"YOU  HAVE" ; P ( 30 ) ; "UNALLOCATE 

D  DOLLARS" 
2520  PRINT: INPUT"WHICH  BUDGET  CATEGORY?_*  [ 03 

LEFT) ";T$ 
2525  IF  TS="*"THEN  RETURN 
2530  INPUT"ENTER  AMOUNT";X 
2  535  I=ASC(T$)-64:IFI<10RI>26THENRETURN 
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2540  P(I>=P(I)+X 

2545  P(30) =P(30)-X 

2550  GOTO  2515 

3000  REM  SUBROUTINE  TO  PUT  IN  DATA 

3010  LINE=P (0)+10000+l 

3020  PRINTCHRS (147) 

3022  PRINT"CHECKING  ACCOUNT  BALANCE  =S'*;P(27 

) : PRINT 
3025  IFT$="N"THENPRINT"RE£NTER  DATA": PRINT 

3030  PRINT" {DOWN) ENTER  CHECK  NO.  OR  CREDIT  C 
ARD" : PRINT" {DOWN}OR  { REV} RETURN { OF 

OFF)  WHEN  THROUGH" 

3031  INPUT" [DOWN}?_*{03  LEFT)";NS 

3035  IFN$="*"THENRETURN 

3036  N=ASC(N$) 

3040  INPUT"ENTER  DATE  MM/DD";DS 

3041  IFLEN(DS)<5THENPRINT"REENTER  DATE.  REME 
MBER  FORMAT  MM/DD" : GOTO3040 

3042  D$=D$+yS 

3050  INPUT"ENTER  PAYEE"; IS 

3  060  INPUT"AMOUNT";AS 

3062  IFN<>43THENINPUT"SALES  TAX  ON  THIS  (Y  0 

R  N) ";0$ 
3065  IFN=43THENINPUT"DO  YOU  WANT  THIS  DEPOSI 

T  ALLOCATED  TO  A  CATEGORY" ; T$ 

3  0  66  IFN=4  3ANDT$="N"THENI=30:GOTO3  07  3 

3070  INPUT"ENTER  CATEGORY" ;W$ 

3071  I=ASC{W$)-64 

3072  IFI<10RI>26THENPRINT"ILLEGAL  CATEGORY,  ~ 
TRY  AGAIN" :GOTO3030 

3073  INPUT"IS  DATA  OK  (Y/N)";T$ 

3074  IFT$="N"THEN3010 
3076  IFI=30THENWS="  " 
3080  P(0>=P(0}+1 
3085  X=VAL(AS) 

3087  IFN=43THENX=-X:Q$="N" 

3100  P(I) =P(I)-X 

3110  IFN<65THENP{27)=P(27)-X 

3120    IFN>64THENP(N-64) =P(N-64)+X   " 

3400  GOSUB3500 

3450  GOTO3010 

3500  REM  SUBROUTINE  TO  PUT  DATA  STATEMENTS  I 

N  PROGRAM 
3510  OTHERS=STR$ (LINE)+"  DATA  "+N$+C$+DS+C$+ 

IS+C$+AS+C$+WS+C$+QS 
3515  02S=STR$ (LINE+1)+"DATA  XXXX ,X , X,X ,X ,X" 
3520  RL=3530:GOTO9600 
3530  GOSUB9700:GOTO1998 

4000  REM  SUBROUTINE  TO  PRINT  CHECK  REGISTER, 
CHARGE  REGISTER,  OR  A  CATEGORY 

4010  RESTORE:B=0:PRINT"{CLEAR} " 

4011  READZ9$ :irZ9$<>"END"TaEN4011 

4020  IFWHICH=8THENPRINT"WHICH  BUDGET  CATEGOR 

Y":INPUTTS 
4025  IFWHICH=3THENPRINT"WHICH  CHARGE  CARD" : I 

NPUTTS 
4027  PRINT"ENTER  STARTING  MONTH  AND  ENDING": 

PRINT"MONTH   (M1,M2)"; 
4023  INPUTM1,M2 

4029  I=0:PRINTCHR$(147) 

4030  PRINT"NUM.    DATE        PAYEE  A 
MOUNT" 

4  032    PRINT" 


4  054    IFASC(N$)=4  3THENB=B-2*VAL(A5) 

4  055    B=B+VAL(A$) : 1=1+1 : IFK 15THEN4  06  0 

4056  PRINT:PRINT"THERE'S    MORE" : PRINT" HIT    RET 
URN    TO    CONTINUE" 

4057  GETZ9S: IFZ9S=""THBN4057 

4058  GOTO4029 

4059  GETA$:IFA$=""THEN4059 

4060  GOTO4040 

4064  PRINT 

4065  IFWHICH=2THENPRINTB$;P{27) 

4  067  IFWHICH=80RWHICH=3THENPRINTB$;P(ASC{T$) 

-64) 
4  068  PRINT :PRINT"TOTAL  FOR  AB0VE=";B 
4070  PRINT;PRINT:PRINT"HIT  { REV} RETURN {OFF}  ■" 

WHEN  THROUGH" 
4075  GETZ9S:IFZ9S=""THEN4075 
4080  RETURN 
5000  REM  SUBROUTINE  TO  PUT  P  ARRAY  INTO  DATA 

STMTS 
5010  RL=5020:GOTO9600 
5020  GOSUB9700 
5030  PRINT" {CLEAR} SAVE  PROGRAM  AND  DATA  FOR  ~ 

NEXT  SESSION 
5040  PRINT" {02  D0WN}1.  TURN  OVER  TAPE  AND  RE 

WIND. 
5045  PRINT" {02  DOWN}PRESS  { REV} RETURN { OFF)  W 

HEN  YOU'VE  DONE  THIS" 
5047  GETZ9S :IFZ9$=""THEN5047 

5050  PRINT" {02  DOWN} 2.  PRESS  PLAY  &  RECORD" 
5060  PRINT:PRINT 
5150  SAVE" BUDGET" : REM  OR  WHATEVER  NAME  YOU  W 

ANT 
5160  END 

6000  REM  SUBROUTINE  TO  PERFORM  SEARCH 
6010  PRINT" {CLEAR}ENTER  CHARACTERS  TO  BE  SEA 

RCHED" 
6030  INPUTSES 
6032  PRINT" {CLEAR}" 
6034  PRINT"NUM.    DATE        PAYEE  li 

MOUNT" 
6  0  36  PRINT" ' 


4040  READ  N$,D$, I$,A5,W5,Q$ 

4041  IFN$="XXXX"THEN4064 

4  0  42  IFVAL(LEFT$(D$,2})<M1THEN4040 

4  043  IFVAL(LEFTS (D$,2) ) >M2THEN4040 

4044  IFWHICH=8ANDT$<>W$THEN4040 

4046  IFWHICH=2ANDASC(NS) >64THEN4040 

4  048  IFWHICH=3ANDLEFT$(N$,1)<>T$THEN404  0 

4050  PRINTN$;TAB(6) ;D$;TAB(17) ;I$;TAB(32) ; A$ 


6040  X=LEN(SE$) 

6045  B=0:RESTORE 

6  0  50  READZ9$;IFZ9S<>"END"THEN60  50 

6060  READ  N$,DS,IS,A$,WS,QS 

6065  IFN$="XXXX"THEN6150 

6070  IFLEFT$ (IS,X)<>SE$THEN6060 

6115  PRINTN$;TAB{6) ;DS;TAB(17) ; 15; TAB (32) ;A$ 

6118  B=B+VAL(A$) 

6120  GOTO6060 

6150  PRINT:PRINT"TOTAL  FOR  ABOVE  =";B 

6200  PRINT:PRINT"HIT  { REV}RETURN{ OFF}  WHEN  D 

ONE" 
6205  GETZ9$:IFZ9$=""THEN6205 
6210  RETURN 

7000  REM  SUBROUTINE  TO  CALCULATE  SALES  TAX 
7010  PRINT"ENTER  TAX  RATE  IN  PERCENT" 
7020  INPUTX 
7022  X=X/100 
7028  PRINT:PRINT:PRINT"CALCULATING. . .PLEASE  * 

WAIT" 
7040  B=0:RESTORE 

7050  READZ9S:IFZ95<>"END"THEN7050 
7060  READ  NS,D$,IS,AS,W$ ,Q$  / 

7070  IFQ$<>"Y"THEN7090 
7080  B=B+VAL(A$) 
7090  IFN$<>"XXXX"THEN7060 
7100  TAX=B* (1-X) *X 
7105  TAX=INT(TAX*100)/100 
7110  PRINT: PRINT:PRINT"TOTAL  TAXABLE  PURCHAS 

ES  =  ";B 


7120  PRINT:PRrNT:PRINT"SALES  TAX  PAID=";TAX; 

"DOLLARS" 
7130  PRINT:PRINT"HIT  (REV)RETURN J  OFF}  WHEN  D 

ONE" 
7140  GETZ9$ :IFZ9$=""THEN7140 
7150  RETURN 
9000  DATA  AUTOMOBILE 
9010  DATA  CONTRIBUTIONS 
9020  DATA  HOUSEHOLD 
9030  DATA  UTILITIES 
9040  DATA  INSURANCE 
9050  DATA  DOCTORS  AND  DENTISTS 
9  060  DATA  FOOD 
9070  DATA  KID'S  CLOTHES 
9080  DATA  LARGE  PURCHASES 
9090  DATA  TUITION 
9100  DATA  SAVINGS 
9110  DATA  MASTERCARD  ESCROW 
9120  DATA  VISA  ESCROW 
9130  DATA  END 
9600  REM  SUBROUTINE  TO  PUT  INFO  INTO  DATA  ST 

ATEMENTS 
9610  PRINT" (CLEAR} {02  DOWN} ": FORI=0TO5 : PRINT 

2  00+1; "DATA  "; 
9615  FORJ=0TO4- (1=5) 

9  617  A=P(I*5+J) :A=INT(A*1000+.5)/1000 
9620  PRINTMIDS  (STRS (A)  ,2)  ;  "  ,  "  ;  : NEXT : PRINTCHR 

$  (20} :NEXT 
9630  PRINTOTHER$:PRINT025 
9640  PRINT"GOTO";RL: PRINT" { HOME}" 
9650  REM  DYNAMIC  KEYBOARD 
9660  POKE  158,9 

9670  FORI=0TO8:POKE623+I ,13:NEXT 
9680  END 
9700  S$=" 

n 

9710  N5=SS:DS=S$:I$=S$:A$=S$:W$=S$:C5=",":ZS 

=S5:TS=S$:BS="BALANCE  -" 
9720  SES=S$:Q$=S$ 
9730  DIMP(30) 
9740  RESTORE :FORI  =  0TO30:READP (I)  : NEXT:READYS 

9750  RETURN  Q 
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Model    iJUPS-120   Uninterruptable  Power  Supply 
(For  Commodore'  and  Apple'  Compu(ef  System  Users) 

EHminates  your  power 
blackoEJl  and  brownout 
problems.  Just  plug  the 
UPS  inio  the  mains  AC 
and  plug  your  monitor, 
computer,  ana  disk 
drives  into  the  UPS, 
Installation  is  Ihat 
ffist  and  sir^ple! 

Power  Input: 
117  VAC.  60  Hz. 

Power  Output: 
117  VAC.  60  Hz., 
120  Watts  Max. 

12  Minutes   $675.O0us 

45  Minutes      79&00 

Please  £idd  5t:  lor  shipping  and 

handlingVISA  a,  c©r  I  chq,  accepted 

PribUSin    Inc.  -Rogd  Trade  Marks 

113  Dolomite  Dr..Downsview,Ont..Canada  M3J  2N1  (416)665-1540 


Superb  new 
^prmmms 

jor  nowcTbari 
'       computer 

trademark  r    o1  Alan,  Inc 


Atari  IS  a  regisiered  trademark  I 


DOLLARS  AMD  SENSE  is  a  sei  o!  iniee:  D'ogfams  designed  to  infOTm  and  educdie  One  touch 
■nenu  dru'en  anO  tolally  usei'  tnend'y 

(  H  A  oufpuTs  every  vea'  'f " m  your  prese"!  age  lo  age  65  vea'  by  yea'  S-mtjiy  >noui  youi  preseni 
age  yearly  coi^lntJuT'On  and  DfOiecied  mrecesi  raTit  A  fasi  and  pMednfe  way  '0  COTitMire  d'Herenl 
COfnOiT>al«ijns 

FUTUPIECOST  will  deipFminp  rn?  CC5I  o'  any  ilefn  al  any  ooint  m  ine  tutuFo  A  grjo^iC  oernonsirariOn 
Ihflt  lAiil  enihglileo  evervOfve  as  to  tnt  v*l  uo  ol  iayit^g  tor  the  lulufe 

What  S  it  worth  miII  show  you  ? aacKy  hoi*  mucn  an  mai  mor^ey  you  ri^ve  s^ved  i^reaiiy  wartn 
m  loaay  sdoiid'i  VQjhad  beiret  ^iidoivn  to>  ihij  one  atari  i?4KiiaDe  o"32KkJi.m:  IM  95  VIC-20 
WITH  0K  EKPANDER  J29  95 

AUTC^UN  aMciifrS  tQij  to  aulomatica  ly  Ooo:  your  Oisc  Oaied  D'aqrams  whEn  you  power  up  Menu 
ac'vei  and  verytasl  Autoiun  mil  oroQably  be  one  ot  the  most  useful  programs  yOu  wtll  ewer  0*n 
ATARl(?4KidiscorMy  $1995 

SkyPilOT  ij  3  'eai  firne  Higm  landing  simuiatot  *iin  ttiU  'nsifumeniatiofi  and  Superb  graphics  aiW 
SCuna  We  tnink  its  Ihe  lineal:  ri.qhi  s^imylatof  av^UaDiip  tor  the  Ataf>  ATARI  i?dKi  laoc  Of  rJJKi'diK: 
*?l  95 

Super  SEVE^J  are-occlienr  QarTies  and  simui^lon  ana  Jinpie  onp  touch  meJiu  O'lvcn  due  This  14 
t^evono  a  doubt  \ne  tje&t  sotrwarf  value  on  ihD  rr^arkel  lo^ay 

SKVPiLOI  IS  included  and  deicnbed  atjove 

EASvniDEP  IS  a  toiaHy  unique  app'oach  tomolofc*OSi''acing  Voumus?  negoliate  a  lA'Sting  ma^f 
wiin  realistic  sound  ana  auoei  graoriits^ 

ALIEN  IS  3  one  on  one  cannon  saucef  duel  Tne  Alien  li)»i«eva&iveacli0nsoTie5  hairllosri  Kics 
love  ii' 

SEA  BATTlE  DulS  yOu  -n  eormnancl  0I  d*  nui  Ipat  stiti  surfOin^Oed  bv  frimes  and  Su'tace  vesseii 
Strategy  counts 

VOYAGER  mu5i  tw  9uided  to  a  m'p  ijoomg  o"  a  'ui^qeo  ana  nosMe  aiteo  larui^ape  Full 
insinjrnent.^hon  and  wi&u^l  display  lo  help  ynu  succeed 

GERONIUO"  15  #hal  youl  nero  yel*.  aS  «e  lumpi  Irorti  a  small  Diane  Iry^nc  to  land  on  a  IrODCal 
island  You  musi  considC'  both  speefl  ano  aittiude  wnen  you  push  him  out 

CANNONS  15  tor  one  0'  1*0  Diaye'S  Each  tias  ?0  shora  arw  a  iim**  hmit  10  nit  a  unoving  rargei  Kids 
rea'lyenio*  lie  game   ATARI  i3?Kifji5f  onl,-  139  9S 


Send  S  1  00  (refundable)  for  catalog  Visa  ar.d  Master  Charge  accepEed  All  order 
shipped  within  48  hours  Salis^aclion  guaranteed  Include  si  50  per  order  for 
postage  &  har^lmg  Dealer  inquines  ivelcome 

ARMA  DESIGN  GROUP 
1201  Bridge  Street  Asbury  Park,  N  J   07712 
(?01l  774-9099 


NEW  FOR  ATARI 


MMG  MICRO  SOFTWARE 


CHOMPER  -  All  machine  language  arcade  game.  One  o(  ihe  only 

(  omputer  games  wilh  inielligeni  monsiers.  Destined  lo  become  a  classic. 

Requires  16K,  1  Joyslick   $24.95 

ASTEROID  MINERS  -  Race  against  lime!  Your  inission  is  to  mine 
all  the  aslerotds  before  time  runs  out.  BASIC  and  machine  language- 
Requires  32K.  1  Joystick   $29.95 

*«******[Nj^(^  £531X1  ^3  ******** 

DISK  COMMANDER  -  Just  save  this  program  on  your  BASIC 
disks  and  it  will  autoboot  and  automatically  list  all  programs  from  the  disk 
onio  your  screen.  Simply  run  any  program  by  lyping  in  a  number 

Requires  I6K.  Disk  only : S19.95 

RAM  TEST  '  The  most  thoroiigh  and  fastest  memory  test  available 
for  the  ATARI-  This  all  machine  language  program  taJ^es  4  min.  to  test  4SK, 
It's  the  only  program  that  tests  the  cartridge  area  of  RAM.  Good  for  new 
400,''8(X)  computer  owners  and  for  testing  new  RAM  boards- 
Requires  8K S19.95 

*.****t*BUSINESS/HOME  ******** 

MAILING  LIST  -  Extremely  fast  BASIC  and  machine  language 
program.  Each  data  disk  holds  over  500  files.  Sort  on  any  of  6  fields  at 
machine  language  speed.  Use  any  size  labels  or  envelopes. 

Requires  48K,  Disk  only $39.95 

Unless  otherwise  specified,  auaifable  on  cassette  and  disk.  Please  specify 
when  ordering. 

MMG  is  seeking  new  ATARI  Authors.  Please  call  or  write  for  details. 

Please  send  check  or  money  order  to: 
MMG  MICRO  SOFTWARE 

P.O.  Box  131 
Marlboro,  New  Jersey  07746 

or  call  (201)  583-4362  For  CO.D.  deliveries 
New  Jersey  residents  add  5%  state  tax. 

ATARI  IS  a  registered  Irademarif  ol  ATARI.  Inc. 
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How  crnt  <i  ieaclwr  use  one  computer  to  teach  spelling  to 
(III  eNtirr  rltisst  One  solution  is  to  print  out  individualized 
study  sheets.  This  program  (I'ersions/or  Microsoft  — 
Apple,  Commodore,  OS!,  and  Radio  Shack  -  and  Atari 
BASICs)  creates  several  different  ii'ord  ganws.  They  are 
good  Jor  spelling  practice,  but  they're  enjoyable  games, 
too.  If  you  don't  have  a  printer,  you  can  redirect  the 
output  to  the  screen  In  making  a  few  adjustments  such  as 
substituting  PRINT  for  PRfNf#,  ignoring  FRIST#3 
(special  PET  printer  formatting  commands),  and  by  not 
OPF.Sing  to  the  printer.  See  the  special  Atari  instructions 
under  "Atari  Xoti's. " 

Word 
Games 

August  Schau 
Buckfield,  ME 

Teachers  wishing  lo  use  microcomputers  to  incli- 
viduali/e  instruction  can  easily  be  frustrated  be- 
cause thev  lack  the  liardware  necessary  for  students 
to  inleraci  witli  a  microcomputer  on  a  regular 
basis. 

I  doubi  that  otu"  local  sittiaticjn  is  unique.  The 
local  school  district  is  contemplating  the  piuxhase 
of  three  Commodore  40l6's  on  Conimodorcs 
ihiee-for-two  offei'.  Tliis  hardware  will  serve  500 
students  and  40  stall  members  located  in  three 
buildings.  Future  hardware  acquisitions  will  prol)- 
ably  be  modest,  and  the  prospect  ot  inultiple  stations 
for  student  use  in  tiie  near  future  is  not  realistic. 

While  waiting  for  the  administration  lo  con- 
sider an  in\esimenl  in  microcfjmpirters.  I  have 
purchased  a  CB.M  .S():^y  with  80."i()  disk  drive  and 
model  4022  printer  and  have  begun  to  explore  its 
application  as  a  behind-the-scenes  resource. 

Having  a  computer-supported  teacher  might 
be  a  cost-effective  way  to  maximize  benefits  from  a 
limited  amount  of  hardware. 

One  Computer  Can  Serve  Many  Students 

Teachers  can  share  a  computer/printer  combina- 
tion to  a.ssist  with  the  record  kee|)ing  a.ssociated 
with  classroom  management  and  to  prepare  indi- 
vickiali/ed  instructional  materials.  Materials  for 
individual  students  can  be  used  as  printed,  and 
satisfactory  copies  for  group  use  can  be  made  from 
a  ]5rintout  using  a  thermotax  master  and  sjjirit 
duplicator. 

riie  pi'ogram  will  generate  incUvidual  spelling 
acti\ities. 


Lines  90-1 15  -  ten  words  are  INPUT  and 
stored  in  A.I  arrav.  Each  word  is  scrambled  in 
subroutine  225,  returned  and  stored  in  B$  array. 

Lines  1 20- 1 45  -  each  word  is  sent  to  subroutine 
300  to  have  "_"  substituted  for  vowels,  is  returned 
and  stored  in  C$  ana) . 

Line  200  prints  A$  array  in  order  1-10.  B$ 
array  in  random  order,  and  CS  arra\  in  random 
order  following  the  format  on  line  55. 

Subroutine  660  fills  the  ]niz/.le  matrix  with 
random  letters  and  tlie  answer  matrix  with  "#". 

Lines  420  and  425  select  a  starting  point. 
Words  are  presented  left  to  right  and  top  to  bottom 
to  reinforce  padeins  common  to  written  langtiage. 
The  starting  [joint  is  shilied  in  lines  450  and  520  if 
the  word  does  not  fit.  If  there  is  a  letter  ahead)' 
occupving  one  of  the  spaces  needed,  a  new  starting 
point  is  selected  and  tested. 

Lines  600-645  print  the  two  matrixes  side  by 
side  following  the  formal  on  line  ^585. 


Program  1.  Microsoft  Version 

20    GOSUB    710 

25  PRINT  "PRESS  RETURN  AFTER  EACH  ENTRY" :P 

RINT 
30  INPUT  "STUDENT'S  NAME";Q5 
3  5  OPEN  1,4 
40  SPS=CHR$(29) 
45  OPEN  4,4,1 
50  OPEN  3,4,2 

5  5  PRINT#3,"  AAAAAAAAAA 

AAAAAAAAA  AAAAAAAAAA" 

60  FOR  1=1  TO  10 

6  5  PRINT  "WORD  " ;  I ;  "  IS  "; 
70  INPUT  A$ (I) 

75  NEXT  I 

80  PRINT:PRINT 

85  PRINT"JUST  A  MINUTE!" 

90  FOR  1=1  TO  10 

95  LET  XS  =  A$(I) 

100  GOSUB  225 

105  LET  B$  (I) =E$ 

110  LET  ES="" 

115  NEXT  I 

120  FOR  J=  1  TO  10 

125  LET  X$=A$ (J) 

130  GOSUB  300 

135  LET  C$ (J)=Z5 

140  LET  ZS="" 

145  NEXT  J 

150  PRINT#1," "CHRS(1)QS 

155  PRINT#1:PRINT#1 

160  PRINT#4,"W0RD  LIST"5PS"SCRAMBLE"SP5"FIL 

L  IK" 
165  PRINT#4:PRINT#4 
170  REM  PRINT  OUT  RESULTS 
175  FOR  1=1  TO  10 
180  LET  R=INT(RND(1)*10)+1 
185  IF  B$ (R) ="0"THEN  180 
190  LET  S=INT(RND(1)*10)+1 
195  IF  C$(S)="0"  THEN  190 
2  00  PRItJT#4,AS  !I)SPSB$  tR)SP$CS  (S) 
205  LET  B$  (R)="0":LET  C5(S)="0" 
210  PRINT#4 


JUnWORX  SCORES  ANOTHER 
TECHNICAL  KNOCKOUT 


Scene  from  GOLDEN  GLOVES 


HODGE  PODGE;  tiy  i/diblid  muitUilh 

lAtariand  Appli;) 
NO.V  AVAILABLE  FOR  ATARI!!!  This  captii/ating 
program  is  a  marvelous  leaniing  device  tar  children 
from  18  months  to  6  years,  HOPGE  PODGE  consists 
ol  many  cartoons,  animation  and  songs  which  appMi 
vjhen  any  key  on  the  computer  is  depressed.  A  iniisl 
for  any  family  -rontaining  youngchildren 
PRICE  $19.95  diskette 

BETA  FIGHTER:  by  Douglas  McFarland  (Atari.  !6K! 
See  /.tio  .Mil  be  the  ace  gunner  in  this  action  game 
set  on  a  spr?ctacutar  Martian  landscape.  BETA 
FtGHTER  can  be  played  with  one  or  two  players  ar-d 
uses  player.'hiissilp  gfaphics  and  delightful  sourd 
effects 
PRICE  ,        $16.95  cassette  $20.95  diskette 

DRAWPIC:  by  Dennis  Zander  (Alan  16K) 

URAlVPfC  provides  tfie  user  with  an  unbelievaby 
easy  way  to  create  screens  in  graphics  modes  3-7. 
Just  sit  bark  wth  your  joystickand  use  POINT  PLOl 
DRAW  LINE,  RUBBER  BAND  fill  and  COLOR  SET  to 
create  beautiful  images  on  your  Atari.  Full  or  partial 
screen  images  are  saved  as  String  data  in  ttie  program 
and  can  be  inslanliy  recalled  and  combined  into  new 
images  using  machine  language  subroulines.  These 
grapfiic  images  can  IjeessHy  incorporated  into  your 
own  programs.  Tlieimagesof  HODGE  PODGEandthe 
landscape  of  BEIA  FfGHTER  iverp  made  using 
DR.A,'.'Pl,- 
PRfCE S29.95  cjss.-lt.  S33.95dtskelle 


BOCKET  RAIDERS  hv  Wichard  Petersen   I  Atari  24k  1 
Detenu  ,ii,ji  .isV'oin  tiiiw  against  pulsar  honiBs  rui 
kess.  lasers  jnu  the  dreaded   stealtti  saucer   jsaheiii 
attempt  to  penetrate  you'  protective  tore?  tielO   Precise 
target  siRhtmfi  allows  vuu  to  fire  at  the  enemy  usiiir  hwe 
nelic  impulse  missiles  to  tielp  orptect  vour  rotnnv  'ind 
Its  vital  structures 
PflCE  tl9.95cas5ette  J23.95  diskette 

FOREST  FfRE  TWO;  t)^  flu  liarii  Peleiseii  (Alan  ^4K) 
f  ORf  SI   riRr   las  tleell  ellliaiired  dliU  llniv  oilers  a  Inn 
playrr  iin.ijf  l..i  lipail  Lti  head  i  oiiipelitiori  to  see  vjlio  r,iii 
survive,  sultei  the  least  damage  and  put  then  lire  out  fust 
User  input  iiov.  Ueteiiniiies  landscape,  ivind  ano  vjealher 
conditions,  nllenilg  limitless  game  varialiail.FORF.STFIRF  s 
excellent  color  graphics  havi?  been  made  even  better,  irnnni^ 
your  computer  into  a  super-detailed  fire  scanner 
•^fCE  S16.95cassefteSZ0.95diski.|tn 

J  FORM  LETTER  SYSTEM:  (Atari  Norift  Star  ana  Aptjiei 
This  IS  the  ide.il  program  tor  creating  personah/eo  lorm 
lelleis'  US  t-eii.ioy-.  .,  vmpl..  I.i  use  te.l  ed.toi  to'  j;i. 
ducing  fully  lushfred  letters  Addresses  are  stored  m  a 
separate  file  and  are  automatically  inserted  into  your 
form  letter  alonR  «ith  a  personalised  salutation  Both 
letrpf  tees  .itm  rddres^  lues  jre  coeipatdjie  rtitf^  ART- 
WORX  VAIl  11-,!  -nannlEXIfOlTOHrifagFarT.t 
^"'CE  *39.95d.5kptte 


J  PILOT:  by  fvlichael  Piro  (Atari.  16K) 

Pilot  your  small  airplane  to  a  successful  landing  using 
both  joysticks  to  control  throttle  and  attack  angle  PILOT 
produces  a  true  perspective  rendition  of  the  runway 
which  IS  constantly  changing  Select  from  two  levels  oi 
pilot  proficiency 
fflCE  S16.95ca5set1e  S20.95diskettB 

□  TEXT  EDITOR:  (Atan  and  North  Star) 

This  progiriiTi  IS  vee^  User  iner^dly"  yet  employs  all 
essential  teaiuies  needed  for  serious  text  editing  with 
minimal  memory  requirements  Features  include  com 
mon  sense  operation  two  different  lustificationtechnt 
ques  automatic  line  centerng  and  straifihtfcrward 
text  merging  and  manipulation  TEXT  EDITOR  files  a^e 
compaliblew.lhARTWOHX  FORM  LETTER  SYSTEV 
PRICE  S39.95  diskette 

□  MAIL  LIST  3.0:  (Atari.  Apple  and  North  Star) 

The  very  popular  MAIL  LIST  2  2  has  now  tjeen  up 
graded  Version  3  0  offers  enhanced  editing  capabilities 
to  complement  the  many  other  leatures  which  have  made 
this  Drogram  so  popular  MAIL  LIST  is  unique  m  its 
ability  to  store  a  maximum  number  of  addresses  on  one 
diskette  (typically  between  1200  and  2500  names') 
Entries  can  he  retrieved  by  name,  keywordts)  or  t3y  zip 
codes  They  can  be  written  to  a  printer  or  to  another 
file  tor  complete  file  management  The  program  pro 
duces  1,  2  or  3  up  address  labels  and  will  sort  by  zip 
code  (5  or  9  digits)  or  alphabetically  (by  last  name)  Files 
are  easily  merged  and  MAIL  LIST  will  even  find  and 
delete  duplicate  entries'  The  address  liles  created  with 
MAIL  LIST  are  completely  compatible  with  ARTWORX 
FORM  LETTER  SYSTEM 
PRICE  i49.95disketie 

D  THE  VAULTS  OF  ZURICH:  hy  Feii,  and  Greg  Herhiiv 
(Atari. 24K  PETl 
Zurich  IS  the  banking  capital  of  the  world  The  rich  and 
powerful  deposit  their  wealth  in  its  famed  impregnable 
vaults  But  you  as  a  master  thiet.  have  dared  to  under 
take  the  boldest  heist  of  the  century  You  will  lourney 
down  a  maze  of  corridors  and  vaults,  eluding  the  most 
sophisticated  security  system  m  the  world  Your  goal  is 
to  reach  the  Chairman's  Chamber  to  steal  the  most  trea- 
sured possession  of  afl  THE  OPEC  OIL  DEEDS' 
PRICE  J21.95 cassette   $25.95  diskette 

□  8RIOGEZ.0  by  Arthur  Walsh  (Alari(24K)    Spple 
TRS  80.  PET,  North  Star  and  CP/M  (MBASIC)  systems) 

Rated  SI  by  Creative  Computing.  BRIDGE  2  0  s  the 
only  program  that  allows  you  to  both  bid  for  the  contract 
and  play  out  the  hand  [on  defense  of  offense')  Interest 
ing  hands  may  be  replayed  using  the  •duplicate"  bridge 
feature  Fhis  is  certainly  an  ideal  way  to  finally  learn  to 
play  Dridge  or  to  get  in'o  a  game  when  no  other  (human) 
players  a>e.tuarlabie 
PRICE  (17.95ca5setle  $21,95disketle 

n  ENCOUNTER  AT  OUESTAR  IV:  by  Douglas  McFarland 

(Atari, 24K) 
As  helmsman  of  Rikar  starship.  you  must  defend 
(Juestar  Sector  IV  from  the  dreaded  Zentanans  Using 
your  plasma  oea m.  hyperspace  engi nes  a n d  w Its  to  avoid 
Zentanan  mines  ano  death  phasers.  you  struggle  to  stay 
alive  This  BASIC  Assembly  level  program  has  super 
sound  full  player  missile  graphics  and  real  time  action 
PRICE  S21.95  cassette  $25.95  diskette 


NEW  PROGRAMS! 


GOLDEN  GLOVES:  by  Douglas  Evans  (Atari  24K) 

Use  your  joystick  to  jab.  block  and  duck  as  each 
player  attempts  to  land  the  knockout  punch.  This 
u  ni  que  real-f  i  me  program  brings  al  I  of  the  exci  lement 
of  ringside  to  your  Atari.  GOLDEN  GLOVES  is  a  one  or 
two-piayer  game,  or  you  can  be  a  spectator  as  the 
computer  controls  both  fighters. 
PRICE $22.95  cassette  $26.95  diskette 

CRAZITACK:  by  Peter  Adams  (Atari  16K) 

The  Crajies  are  attacking  iisand  theonly  defenses 
are  three  MX  bases.  Missiles  can  be  launched  singly 
or  in  a  salvo,  but  it  is  doomsday  when  you  run  out  of 
missiles. 
PRICE $17.95  cassette  $21.95  diskette 

DOMINATION:  by  Alan  Newman  (Atari  24K) 

Betweenoneand":i)iplayer3  compete  for  pov»er  via 
economic,  diplomatic  and  military  means  in  this 
av*ard-winning  game.  You  must  make  decisions 
quickly,  exercise  skillful  hand-eye  coordination,  out- 
guess youropponents  and  cope  with  random  eyents. 
PRICE $17.95  cassette  $2 1.95  diskette 

POKER  TOURNEY:  by  Edward  Grau 

(Atari  32K,  Northstar) 
You  are  entered  in  a  high  stakes  Draw  Poker 
Tournament  facing  six  opponents  including  Lake- 
wood  Louie,  Shifty  Pete  and  Dapper  Dan.  Each  has 
his  own  style  of  play  and  of  bluffing.  POKER  TOUR- 
NEY utilizes  the  Joker,  has  true  table  stakes  play  and 
each  hand  is  played  based  on  pot  odds.  The  Atari 
version's  graphics  and  sound  are  superb  of  course 
(programmed  by  Jerry  White)  making  POKER 
TOURNEY  the  class  program  of  its  type. 
PRICE $18.95  cassette  $22. 95  diskette 

HAZARD  RUN:  by  Dennis  Zander  (Atan.  16K) 

The  sheriff  has  spotted  you  and  you  must  make  the 
treacherous  run  through  Crooked  Canyon  past 
Bryan' s  Pond  to  the  jump  at  Ha  za  rd  Creek  and  safety. 
You  can  even  put  the  joystick-controlled  GEE  LEE  car 
upon  two  wheels  tomake  it  through  some  tight  spots- 
A  lead  toot  is  not  alvrays  the  answer  as  you  dodge 
trees,  rocks  and  chickens  in  ttiis  nerve-racking  game. 
HAZARD  RUfV  employs  full  use  of  player/missile 
graphics,  re-defined  characters  and  fine  scrolling 
techniques  to  provide  loads  of  fast  action  and  visual 
excitement. 
PRICE $27.95  cassette  $31.95  diskette 


ORDERING  INFORMAnON 


Call  ARTWORX toll-free  number  to  order 

direct: 
800-828-6573 

In  New  York.  Alaska.  Hawaii  call: 
(716)  425-2833 

All  orders  are  processed  and  shipped 

within  48  hours. 

Shipping  and  handling  charges: 

Within  North  America:  Add  $2.00 

Outside  North  America:  AddlO%  (Air  Mail) 

New  York  State  residents  add  7%  sales  tax 

Quantity  Discounts: 

Deduct  10%  when  ordering  3  or  more 

programs 

Ask  for  ARTWORX  at  your  local  computer 

store. 

Write  for  FREE  Catalogue  listing  more 
information  about  these  and  other  quality 
ARTWORX  programs. 


150  Nortfi  Mam  Street     Fairport.  NY  14450 


b& 


COMPUTE! 


August.  1982,  [ssue  27 


215 
220 
225 
230 
235 
240 
245 
250 
255 
260 

265 
270 
275 
280 
285 
290 
295 
300 
305 
310 
315 
320 

325 

330 
335 
340 
345 
350 
355 
360 
365 
370 
375 
380 
385 

390 
395 
400 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
480 
485 

490 

495 
500 
505 
510 
515 
520 
525 
530 
535 
540 


NEXT  I 

GOTO  360 

REM  WORD  SCRAMBLER 

N=LEN(XS) 

FOR  J=l  TO  N 

LET  Q(J)=J 

NEXT  J 

LET  C=0 

LET  Y=XNT(RND(1) *N) +1 

IF  C=0  AND  Y=l  THEN  255:REM  WOkD  CANNOT 
START  WITH  FIRST  LETTER 

IF   Q(Y)=0    THEN    255 

IF    Y=Q(Y)     THEN    0(Y) =0 

LET  E$=E$+MID5 (XS ,Y,1) 

LET  C=C+1 

IF  C=N  THEN  295 

GOTO  255 

RETURN 

REM  VOWELS  =  BLANKS 

LET  N=LEN(XS) 

FOR  1=1  TO  N 

LET  X  =  ASC{MIDS (X$,I,1)  ) 

REM  TO  OMIT  "Y"  FROM  FILL  IN  ADD  X=89  T 
0  NEXT  LINE 

IF  X=65  OR  X=69  OR  X=73  OR  X=79  OR  X=85 
THEN  340 

LET  Y$=MID$  (X$, I ,1) 
GOTO  34  5 

LET  YS=CHRS (164) 

LET  ZS=Z$+Y$ 
NEXT  I 

RETURN 

CLOSE  3:CL0SE  4:CL0SE  1 

OPEN  1,4,1 

OPEN  2,4,2 

PRINT:PRINT 

PRINT  "STILL  WORKING  ON  IT!" 

PRINT* 2,"  AAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAA" 
DIM  K$ (15,20) 
DIM  P$(15,20) 
GOSUB  660 
LET  D=D+1 
F$=A$ (D) 

REM  PICK  RANDOM  STARTING  POINT 
LET  A=INT(RND(TI) *20)+l:X=A 
LET  B=INT(RND(TI) *15)+1 :Y=B 
REM  PICK  HORIZONTAL  OR  VERTICAL 
LET  S=INT(RND(TI) *2)+l 
ON  S  GOTO  4  4  5,515 
REM  HORIZONTAL 

IF  A+LEN(F$)>20  THEN  A=A-LEN(FS) 
X=A 

FOR  1=1  TO  LEN(FS) 
IF  K$ (B,A) <>"#"THEN  420 
A=A+1 
NEXT  I 

FOR  1=1  TO  LEN(F$) 

P$ (Y,X)=MID$ (FS,I,1) :REM  STORE  WORD  IN  ~ 
PUZZLE  MATRIX 

K$ (Y,X)=MID$ (FS,I ,1) :REM  STORE  WORD  IN  ~ 
ANSWER  MATRIX 
X  =  X+1 
NEXT  I 

IF  D<10  THEN  405 
GOTO  580 
REM  VERTICAL 

IF  B+LEN(F$)>15  THEN  B=B-LEN(F$) 
Y=B 

FOR  1=1  TO  LEN(FS) 

IF  K$(B,A)<>"#"  THEN  420 

LET  B=B+1 


545 

550 
555 

560 

565 
570 
575 
580 
585 
590 
595 
600 
605 
610 
615 
620 
625 
630 
635 
640 
645 
650 
655 
660 
665 
670 
675 
680 
685 
690 
695 
700 
705 
710 

715 
720 
725 
730 
735 
740 
745 

750 
755 
760 

765 

770 
775 


NEXT  I 


1=1  TO  LEN(F$) 
P$(Y,X)=MIDS (F$,I,1) 
PUZZLE  MATRIX 
K${Y,X)=HID$(F$,I,1) 
ANSWER  MATRIX 


REM  STORE  WORD 


REM  STORE  WORD 


FOR 
LET 
IN 
LET 
IN 
Y=Y+1 
NEXT  I 

IF  D<10  THEN  405 
REM  PRINT  PUZZLE 

PRINT#1: PRINTS 1:PRINT#1:PRINT#1 
PRINTtl , "WORDSEARCH"SP$Q$ 
PRINT#1 
FOR  Y=l  TO  15 
FOR  X=l  TO  20 
PRINT#1,PS  (Y,X) ; 
NEXT  X 
PRINT* 1,SP$; 
FOR  X=l  TO  20 
PRINTtl, K$ (Y,X) ; 
NEXT  X 
PRINT#1 
NEXT  Y 

CLOSE  1:CL0SE  2 
GOTO  705 

REM  FILL  P  MATRIX  WITH  RANDOM  LETTERS 
FOR  Y=l  TO  15 
FOR  X=l  TO  20 
L=INT{RND(TI) *26+l) 
PS  (Y,X)=CHR$  (L-1-64) 
KS{Y,X)="#" 
NEXT  X 
NEXT  Y 
RETURN 
GOTO  805 
POKE  59468,12: 
L" 

FOR  1=  1  TO  12; 
PRINT:  PRINT 

"BY  AUGUST  SCHAU" 

PRINT"RFD  #1" 

PRINT"BUCKFIELD,  ME. 

PRINT 

"INPUT  STUDENT'S  NAME  AND  10  WORD 


PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

S. 

PRINT 

PRINT 

PRINT 

RDS 

PRINT 

LANKS 

PRINT 

PRINT 


PRINT  "[CLEAR}  WORD  DRIL 
;  PRINT  CHR$ (163) ; :  NEXT 


0422B" 


PRINT  "PRINTOUT  INCLUDES:" 
PRINT  "1)  THE  LIST  OF  WORDS 
"2)  A  RANDOM  LIST  OF  SCRAMBLED 


WO 


"31  A  RANDOM  LIST  OF  WORDS  WITH  B 


"41 


SUBSTITUTED    FOR    VOWELS 

A    WORD    SEARCH    IN    A    15X20    GRID 


780    PRINT    "5)     AN    ANSWER   GRID 

785    PRINT:PRINT 

790    PRINT    "PRESS    (REVlSPACE    BAR{OFF}    TO   CON 

TINUE" 
795    GET   VS:IF    V5=""    THEN    795 
800    PRINT" {CLEAR|":RETURN 


Program  2.  Atari  Version 

10    REM    WORD     DRILL     FOR     ATftRI 

15  DIM    D»(30) , T» (20) , A* (20*10) , ftL C 10) , X* (20) 
,  Z* (20)  , B*  <2O0)  ,C*(2O0)  ,E* (20) 

16  DIM    Q (20) 

17  DIM    TfiB»  <90)  s  TAB*<s"     "!TAB*<80)="     "  j  TAB*  <  2 
) =TAB« 

20    GOSUB    710 

25    ?     "Press    [TCiDtlEtl     after     each    entry":? 


VIC-20  SOFTWARE 

CK'er  100  programs  on  tape 
and  cartridge  for  the  VIC 
computer— both  educa- 
tional and  fun!! 

Write  or  call  for  your  free 
catalog. 

Sunrise  Electronics 

7057  Lompoc  Court 

Citrus  Heights,  California 

95610 

(916)  969-8319 


/  ^  VIC  TRICKS  ^S 

A  booklet  Of  basic  routines  &  procedures: 
piggyback  memory  save,  program  ap- 
pend: basic  monitor,  card  maker,  renum- 
ber, replace  variable,  find  variable, 
memory  pack  and  more! S9.95 

and  on  cassette  for  5K  ViC-JO 

BACKGAMMON 

A  great  game.'  Our  best  seller. 

5K  version  S12.95    8K  version  S19.95 

BLACKJACK  TUTOR 

Not  just  a  game!  Teaches  best  winning 

strategy.  Si  2.95 

MAZE-MAN 
Munching  action S9.95 

CHECKERS 

A  defensive  game S12.95 

CHARACTER  GENERATOR 
Create  63  special  characters S9.9S 

and  morel  Write  for  Info: 
Send  check  or  money  order  plus  50C  to: 

RAR-TECH 

Box  761,  Rochester.  Michigan  ^8063 

^    ■viC-Registered  Trademark  of  Commodore      f 


THE  DATA  HANDLER 

for  VIC 

A  word  processor  and  catalog 
program  for  the  VIC-20  plus  8K 

"over  15  edit  functions 
"sorting 

'data  formaHing 
"expandable 

"screen  scrolling— 78  character  lines 
"full  documenlatiori 
"works  with  cassette  and 
standard  VIC  printer 
"disk  version  available 
■easy  to  adapt  for  RS-232  printers 
Price  $29.95 
CO.D.,  check,  or  money  order 

(Specify  disk  or  casselle] 

MW  Software 

P.O.  Box  126 

Urbana,  IL  61801 

(217)356-7511 

Dealer  inquiries  welcome. 
VIC  is  a  trademark  of  Commodo^'e- 


INHOME 
SOFTWARE 

PH.  1-416-961-2760 


2485  Dunwin  Drive,  Unit  1 
Mississauga,  Ontario 
Canada L5L1T1 


I.VlUrDER! 


AUEx\  SWlU^^I 


Four  nuclear  reactors  have  gone  out  of 
control,  ready  to  melt  down  in  only 
minytes  They  are  also  protected  by  pre- 
programmed robots  tfiat  can  destroy 
anything  in  seconds  Your  mission  is 
to  shut  dov/n  the  reactors  and  capture 
the  robots  before  a  melt  down  occurs. 
But  before  you  enter . , .  remember  you 
are  the 

INTRUDER!  A 

16K  Cassette    29.95  US  funds 

24KDisk       34  95  US  funds 


INHOME 


Space  Invaders!  Asteroids!  Meteor 
Showers  and  more!  You  have  defended 
them  all.  But  can  you  survive  the  fetish 
attack  of  the.. 

ALIEN  SWARM  A 

I00°b  fVlachine- Joysticks 

16K  Cassette    .       .  .  .   29.95  US  funds 

16KDisk     34.95  US  funds 

Now  available.. .ALIEN  NUMBER  A 

An  educational  arcade  game. 

Cassette      S29.95 

Disk    S34.95 


IHHOMC  SOFTWARE 


IrttiLHt-LH-Mtlii-Li; 


SOFTWARE 


You  are  in  searcfi  of  the  true  meaning  to 
life,  but  first  you  must  battle  each  level 
in  search  of  the  magic  ring.  Will  you  sur- 
vive this  horror''  What  lurks  in  these  deep 
and  dark 

CRYPTS  OF  TERROR  A 
Joystick  -  BASIC  required 
16K  Cassette    .       .        29.95  US  funds 
16KDisk        34.95  US  funds 


MATH  PACK  +  -  -  X 

Atari  brought  the  computer 
age  home.  Now  we  bring 
home  the  educational 
software. 

MATH  PACK  was  written  for  the  educa- 
tional side  of  the  Atari  by  professional 
educators  in  the  field  of  mathematics.  All 
four  independant  math  programs  use 
Atari's  sound  and  graphics  to  make 
learning  more  fun  and  enjoyable  for  your 
whole  family.  A  final  summary  at  the  end 
of  the  programs  lets  you  see  how  well 
you  ve  done  or  what  area  needs  lo  be 
practiced.  Age  and  skill  levels. 

A         1}  Math  Pack  Dnir 
2)  Equations"  " 
3f  Jumble"  "" . 
4|  Digit  Span' 

'  BASIC  and  *  "Joysticks  required. 


Tape  or  Disk 


S34.95  US  funds 


Checl<  your  local  computer  dealer  or  order  direct  from  us. 
Ordering:  VISA,  MasterCard,  American  Express  and  Cheques 

accepted. 

Please  include  all  numbers  on  cards. 

Include  phone  number  with  all  orders. 

Add  $2.00  for  shipping  and  handling  per  item  ordered. 
Please  specify  which  program  ordering. 
'DEALER  INQUIRIES  WELCOfVlE  ALL  FOR  ATARI 
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30  ? 
60  F 
65  ? 
70  1 
) 
75  N 
80  ' 
85  ' 
90  f 
•95     i 
100 
105 
110 
1  15 
120 
125 
130 
135 
140 
145 
150 
160 

165 
170 
175 

leo 

IBS 

190 
195 

200 
201 

210 
21S 

217 
220 
225 
230 
235 
240 
245 
250 
2SS 
260 

265 
270 
273 
280 
2BS 
290 
300 
305 
310 
320 
325 

330 
335 
340 
345 
350 
335 
360 
370 
390 
710 
720 
730 
740 
750 
760 
770 
7B0 
790 

BOO 
BIO 
820 
830 


Student's  name" ;: INPUT  0» 
OR  1=1  TO  10 

"WDHD  "; 1;  "  IS  " ; 
NPUT  T»:fl»<I»20-19, I*20>=T*:AL (I)-LEN(T» 

EXT  I 

-  ? 

"Just  a    mirmtBi" 
OR  1=1  TO  10 

«eA« (1*20-19, l»20-20+AL(I) ) 
GOSUB  225 

B»(I»20-19, I«20-20+AL(I) )=E» 
E*="" 
NEXT  1 

FOR  J=l  TO  10 

X*=A»(J«20-19,J»20-20+AL(J)) 
GOSUB  300 

C*(J«20-19, J* 20-20+ AL (J) )=Z* 
Z«="" 
NEXT  J 

LPRINT  a«:LPRINT  iLPRINT 

LPRINT  "WORD  LISTtlO  SPACES> SCRAMBLE 
<11  BPACESIFILL  IN" 
LPRINT  sLPRINT 
REM  PRINT  OUT  RESULTS 
FOR  1=1  TO  10 
R=INT ( 10«RND<0>+1) 

X»=B« (R»20-19,R«20-20+AL (R))!lF  X«<1,1)= 
"O"  THEN  ISO 
S=INT( 10»RND(0>+1) 

Z»=C» (5*20-19, St20-20+AL (S>>:IF    Z»(l,l)= 
"O"     THEN     190 

T»  =  A»(  1*20-19,  H20-20  +  AL  (I)  ) 

LPRINT  T*;TAB» (1 , 20-LEN(T«) ) ; X«;TAB«( 1 , 2 
0-LEN(X») ) ; Z» 
LPRINT 

B» (R»20-19, R»20-1B)="0":C« ( S*20- 1 9 , S«20- 
1S)="0" 
NEXT  I 
GOTO  360 

REM  WORD  SCRAMBLER 
N=LEN ( X*) 
FOR  J=l  TO  N 
Q ( J ) =J 
NEXT  J 
C  =  0 

Y=INT<N»RND (0) +1 ) 

IF  C=0  AND  Y=l  THEN  255:REM  WORD  CANNOT 
START  WITH  FIRST  LETTER 
IF  Q(Y>=0  THEN  255 
IF  Y=Q{y)  THEN  D(Y)=0 
E«(LEN<E«)+1)=X«(Y,Y) 
C  =  C+1 

IF  C=N  THEN  RETURN 
GOTO  255 

REM  VOWELS  =  BLANKS 
N-LEN (X*> 
FOR  I-l  TO  N 
X=ASC(X* ( I ) ) 

IF  X=65  OR  X=69  OR  X=73  OR  X=79  OR  X=85 
THEN  340 
Y-X 

GOTO  345 
Y=ASC{"_" ) 

Z» (LEN (Z») +1)=CHR« (Y) 
NEXT  I 
RETURN 
LPRINT 
?  :  ? 
END 

GRAPHICS  Os?  "WORD  DRILL" 
?  :?  "Enter  student's  name" 
?  "and  JO  words.    Printout" 
?  "includes:":? 
?  "1)  The  list  of  wards" 
?  "2)  A  random  list  of  scrambled" 
?  "{3  SPACES>words. " 

?  "3)   A  random  list  of  words  with" 
?  "(3  SPACeSJbl anks  substituted  for  vowe 
Is.  " 
7:7 

?  "Press  erSIXRHBECC?  to  continue" 
IF  PEEK<764)<>33  THEN  820 
POKE  764.255:GRftPHICS  0:RETURN 


Atari  Notes 

This  program  uses  an  80-column  printer 
such  as  the  Atari  825  or  the  Epson  MX-80 
printer.  To  re-route  output  to  the  screen, 
change  all  LPRINT  statements  to  PRINT 
statements,  and  decrease  the  table  width,  if 
possible. 

There  are  some  limitations  to  string- 
array  simulation  techniques  (used  here  to 
translate  the  Microsoft  version  of  Word 
Drill  to  Atari  BASIC).  Unless  you're  willing 
to  perform  a  great  deal  of  calculation,  two- 
dimensional  string  arrays  are  very  hard  to 
emulate.  Also,  since  Atari  reserves  memory 
for  all  strings  before  the  string  is  even  filled, 
large  arrays  such  as  A$(  10,20)  can  easily 
exceed  available  memory.  For  example, 
with  the  array  A$(  10,20),  if  we  want  to 
allow  each  element  of  the  string  20  charac- 
ters, the  amount  of  memory  used  by  this 
"superstring"  is: 

10x20x20  =  4000 

bytes  plus  overhead. 

A  similar  situation  is  encountered  with 
the  word  search  puzzle  generator  in  Word 
Drill,  which  uses  two  15  x  20  arravs.  Memorv 
needed  by  the  arrays  alone  would  be  over 
12,000  bytes.  This  jslus  the  16K  for  the 
program  would  restrict  the  use  of  Word 
Drill  to  machines  with  32K  or  more  memory. 
To  serve  the  greatest  audience  (and  avoid 
long,  complicated  calculations).  Word  Drill 
for  the  Atari  only  provides  the  first  two 
functions;  fill  in  the  blank  and  word  scram- 
ble. Nevertheless,  you  should  find  it  useful. 

You  might  also  want  to  try  "Word 
Hunt"  for  the  Atari,  COMPUTE!.  March 
1982,  #22. 


Figure  1. 


WORD  LIST 

SCRAMBLE 

FILL  IN 

ARM 

GIFNRE 

L  G 

HAND 

OBLWE 

RM 

ELBOW 

ABCK 

F_NG„R 

WRIST 

RMA 

B  CK 

LEG 

RISTW 

CH  ST 

ANKLE 

NALKE 

NKL 

KNEE 

CLE 

WR  ST 

FINGER 

SEHTC 

LB  W 

CHEST 

DANH 

H_ND 

BACK 

NEEK 

KN 
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Figure  2. 


Figure  3. 


Word  Search 

I KHEG  JBFriFEEFQ  I  flRUHC-f 
FW-JL-JMUFMSriLPUHBRRED 
MSVBJZRPNUHBLUCHNRWS 
J I N JZKBflCKDODQJ I VVFD 
KHVGL;^^;P  I  HriPWELl..TBG.TDP 
JV VX JBRGXQLFfi I PQXR VT 
RTQ I BCJGflCNGKZFCSPE W 
GOWV'QVHRMRUHflHDKMFHG 
BHCQRVQRRCF I  HGERTMV'J 
FRVHSWWMDHGRNKLEROHE 
GLXRflCSOXEKHEERHBNDB 
VSCFFWGFRSCLJZflflPRKR 
TWR I STRHOTLETPMFV I ZP 
RKHZRCJJPVVGSHWJHVTK 
RGTZriZRGKUSHVRJVKUDK 


Sally  Student 

###########E######## 
###########L######## 

###########B######## 
######BRCK#n######## 
###########W######## 
#################### 
#################### 
#######R###HRND##### 

#######r#i::fihger#### 

#######f.1#H#RNKLE#### 

#########ekhee###### 

#########S#L######## 
#WR I ST###T#E######## 
###########G######## 


TOLL  FREE 

Subscription 

Order  Line 

800-345-8112 

lnPA800-4«2-2444 


AUTHORIZED 

SERVICE 


Now  you  can  get  FACTORY  AUTHOR- 
IZED service  for  your  Commodore  or 
Atari  computer  and  peripherals  at  reason- 
able cost.  Minimize  your  down  time 
frustration  and  expense.  Extended  war- 
ranty available  for  most  products,  too! 

Micro  Computer 
Service  Center 

CALL717-327-1450 

477  E.  Third  St.,  Williamsport,  PA  17701 


EDUCATmAL  SOFTWARE 
^     FOR  YOUR  VIC 


Choose   From  Programs  Such  As: 

•  GOTCHA    MATH 

•  ENGLISH  INVADERS 

•  MISSPELL 


tyrtif  $9.95 


Each 


►  For  FREE  Program  Catalog  Call  or  Write: 
CDmm^DPlTft 

campuTEPi  HOUSE,  inc. 


P.O.  BDH  3eS 

mtLrDHO.  miCHicftn  -4ao4f 

[313]  685     01(3 


We  Handle  Games  For  Your  VIC,  Too! 
DRAGONS  &  TREASURE  •  VIC  TREK 
ASTRO  COMMAND  •   AND  MORE! 


PET   Educational    Software    Also  Available 
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This  first  installment  of  a  two-part  article  revieius  the 

features  and  cnpabilitifs  of  Commodore's  neie  mid-priced 
home  computer. 


A  First  Look 
At  The 
Commodore  64 


Tom  R,  HQifhill 
Features  Editor 


Your  first  look  at  the  new  Commodore  64  might 
cause  vou  to  overlook.  That  is.  the  64  looks  so 
much  like  the  familiar  VIC-20  that  you  might  miss 
it  altogether. 

That's  what  happened  to  many  visitors  to  the 
Commodore  booth  at  the  recent  Consumer  Elec- 
tninics  Show  in  Chicago,  where  Commodore  was 
proudly  showing  oil  the  new  machine.  People  had 
trouble  at  first  picking  it  out  of  rows  of  VIC-2()s  on 
disjjlav.  The  64  has  die  .same  66-kcv,  full-.slroke 
kevboard  and  the  same  compact  plastic  case.  It's  a 
different-colored  case,  though,  and  there's  a  small 
"(i4'  in  the  ujjpci-righi  coriiei"  next  to  the  power 
indicator  light.  F.agle-eyed  observers  also  noticethe 
slighllv  different  port  configtiration.  Those  are  the 
only  differences  —  externally. 

Internally,  it's  another  story.  The  electronics 
which  make  the  Commodore  64  tick  are  far  re- 
moved from  the  workings  of  its  lesser  cousin. 

Same  Family,  Different  Brancfi 

First,  the  basics.  The  Commodore  64  comes  with 
64K  of  Random  .Access  Memory,  hooks  up  to  any 
"l'\'  with  its  built-in  RF  modulator,  and  costs  $595. 
This  places  it  midwav  in  price  and  features  between 
the  5Iv  RAM  \TC-2d  at  $299  and  the  new  128K 
P 1 2S  at  $995  (see  "Computers  to  Come"  elsewhere 
in  this  issue).  In  many  ways,  the  64  is  an  interesting 
cross  between  the  VIC  and  the  PI  28.  For  example, 
it  shares  tfie  P128's  40-colunui  by  25-line  screen 
displav.  an  improvement  over  the  VIC's  22  by  23 
format.  Other  features  in  common  with  the  1^128 
include  I6-color  graphics,  die  most  sophisticatctl 
duee-voice  sound  svnthesizer  chip  in  the  home 
computer  market,  an  optional  plug-in  Z-80  tnicro 
processor  board  for  CIVM  capability,  and  three 


screen  modes  (the  40  by  25  text  mode,  320-  by  200- 
pixel  high  resolution  graphics,  and  200-  by  160- 
pixel  mediimi  resolution  graphics). 

In  addition,  the  64  has  another  important 
feature  in  common  with  the  PI 28:  "sprites"  (known 
as  player/missiles  to  Atari  bulls).  These  are  defin- 
able graphics  figures  which  can  be  programmed  to 
move  aroiuid  the  screen  in  any  mode,  completely 
inflc])cndent  oi'ihe  backgioimd  and  of  each  odier. 

On  the  oilier  hand,  the  64  has  a  few  things  in 
common  with  the  VIC,  too  — mainly,  its  peripherals. 
The  64  is  designed  to  work  with  the  VIC's  disk 
drives,  printers,  the  new  VICMODEM,  the  Datas- 
.selte  recorder,  the  light  pen,  joysticks,  and  ]Kiddles. 
However,  before  connecting  the  VIC- 1540  disk 
drive  to  the  64,  a  ROM  cliip  must  be  changed  tor 
full  compatibility.  C'ommodore  will  produce  a  new 
disk  drive,  called  the  1541  and  identical  to  the 
1540  except  for  this  chip,  especially  for  the  64. 
Meanwhile,  VIC^  owners  switching  to  a  64  can 
upgrade  their  1540  drives.  Up  to  five  of  these 
1 7()K  drives  can  be  daisy-chained  to  the  64.  Up 
to  three  more  devices,  such  as  the  VIC  Craphic 
Printer,  can  be  chained  onto  the  drives.  The  ()4 
also  will  run  the  wide  range  of  CBM  peripherals 
with  an  optional  plug-in  cartridge  that  provides  an 
IEEE-488  interface. 

Tfie  64's  compatibility  extends  to  software, 
too.  The  (i4  has  SK  PET  BASIC  2.0  (Upgrade 
ROM).  Conmiodorc  says  the  cassette  inieriace 
allows  use  (}f  programs  and  files  created  on  all 
other  Commodore  computers,  and  that  most 
BASIC  programs  written  on  40-column  PETs  will 
I  lui  without  modification.  Exceptions  are  programs 
which  POKE  screen  memory  locations,  since  these 
varv  on  different  systems.  For  e\en  greater  sol  tware 
compatibility,  Commodore  will  have  a  PET 
emulator  that  will  transform  the  64  into  a  PET  in 
practically  every  area  except  machine  language. 

Besides  all  that,  the  64's  compatibility  goes  stili 
further.  It  is  ctesigned  to  be  the  next  logical  step 
for  owners  of  Commodore's  new  Max  Machine. 
This  $179.95  game  machine  with  a  full-size  bubble- 
membrane  kevboard  uses  the  same  processor  chip, 
soimd  chip,  video  chip.  Dala.ssette  recorder,  joy- 
stick, paddles,  and  game  cartridges  as  the  64.  Video 
game  lovers  who  cut  their  teeth  on  simple  pro- 
gramming with  the  Max  Machine's  optional  B.VSK" 
cartridge  can  move  up  to  the  64  without  discarding 
their  peripherals  and  game  software. 


Chip  Off  The  Old  Blocic 

I  he  secret  behintl  the  Clommodfire  64's  advancetl 
features,  yet  extensive  compatibility  with  earlier 
technology,  is  a  new  microprocessor  chip  for  its 
Central  Processing  Unit  (CPU).  Instead  of  the 


commodore 
Computers  Bloom 
with  CP/M^ ,  Hard  Disk 
and  iMulti-User 
Capabiiity. 

Now  your  commodore  can  blossom  Into  a  full-blown 
CP/M-based  or  multi-user  business  system  witn  the 
addition  of  one  of  these  Innovative  peripherals.  Your 
commodore  plus  the  SOFTBOX  gives  you  a  single-user 
CP/M  system.  Commodore  plus  hardbox  puts  Pet 
software  on  Corvus  Disk  Drives  and  multiplexing  units. 


pS"'"'-  W«°S'-  ^^'^"^  "" 


RUN  CP/M  WITH  SOFTBOX 
ON  FLOPPY  AND  HARD  DISK. 

Add  SOFTBOX.  The  Z80-based  computer  which 
connects  to  your  commodore  pet  or  CBM 
through  the  IEEE  bus. 

Now  you  have  the  ability  to  run  any  CP/IVl 
software  or  application,  giving  you  a  universe  of 
computing  capabilities  you  could  only  wish  for 
until  now. 

Simply  by  plugging  the  SMALL  SYSTEMS  SOFT- 
BOX  into  your  Commodore  computer's  lEEE-488 
port  and  loading  the  CP/M  disk,  your  computer 
will  run  under  the  world's  most  popular  disk 
operating  system.  No  internal  connections  or 
modifications  to  your  computer  are  necessary. 

Applications  packages  designed  to  work  with 
specific  terminals  (like  Lear  Siegler  ADM3A, 
Teievideo  912  or  Hazeltine  1500)  need  no 
modification  to  work  with  your  computers 
screen,  since  the  SOFTBOX  allows  your  computer 
to  emulate  any  of  these  devices. 

interfaces  that  come  with  your  SOFTBOX  let 
you  add  the  Corvus  Hard  Disk  and  any  RS-232C 
peripheral.  You  can  run  a  printer,  and  even  talk 
to  another  CP/M  based  system. 

90-Dav  Warranty.  Suggested  retail  $895 
complete  line  of  CP/M  software  available. 


HARDBOX  GIVES  PET  DOS 
MULTI-USER  AND  HARD  DISK 
CAPABILITY. 

The  Hard  BOX  introduces  your  pet  software  to 
the  world  of  high-capacity,  high  speed  disk 
storage,  it  acts  as  an  intelligent  controller  for  up  to 
four  Corvus  Winchester  disk  drives.  Each  Corvus 
drive  can  have  a  capacity  of  6, 10  or  20  million 
bytes. 

The  HardBox  is  designed  to  be  software- 
compatible  with  PET  DOS  version  1  or  2,  so  that  it 
will  work  with  existing  programs.  The  HardBox  is 
designed  to  appear  to  the  PET  as  a  fast,  high- 
capacity  floppy  disk  unit. 

When  used  with  the  Corvus  range  of  drives, 
the  HardBox  provides  much  more  than  just  a  hard 
disk  interface.  By  using  an  8-way  multiplexing  unit, 
up  to  eight  pet  users,  each  equipped  with  a  Hard- 
Box,  may  simultaneously  address  the  same  hard 
disk.  By  using  two  levels  of  multiplexing,  up  to  64 
users  may  be  accommodated.  The  hard  disk  may 
be  divided  logically  into  user  areas. 

A  comprehensive  set  of  utility  programs  are 
provided  with  the  hardbox  for  file  transfer,  hard 
disk  configuration,  mirror  backup,  system 
maintenance  etc. 

90-Day  Warranty.  Suggested  retail  S695. 


SMALL  SYSTEMS  ENGINEERING 

222  B  View  Street 

Mountain  View,  CA  94041 

(415)  964-8201 

CP/M  is  a  registered  trademark  of  Digital  Research. 
1982  Smgtl  Systems  Engmeering  Corp. 
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6502  chip  in  earlier  Commodores,  the  64  has  a 
65 10  designed  by  MOS  Techn(]logy,  the  same 
Commodore  subsidiary  which  designed  the  6502. 
Tlic  6510  has  adchtioiial  input/outpul  hnes,  but  is 
still,  like  tlic  6502,  an  eiglu-bil  cliip.  Moreover,  il 
shares  the  6502's  instruclion  set.  This  means 
machine  language  programmers  will  adapt  quickly 
to  the  new  chi]). 

t'ompulcrs  which  leiy  on  one  chip,  the  CPU, 
lor  all  (heir  processing  lend  to  be  rather  slow,  .so 
(ioniniodore  bestowed  the  64  with  additional  chips 
to  handle  the  time-consimiing  video  and  sound 
processing  (a  technique  used  also  by  Atari).  The 
6567  \'ideo  Interface  Chip  allows  255  cotnbinatioiis 
oliiordcr  and  backgnnuid  colors.  16  text  colors 
and  all  (H  PET  graphics  characters.  It  also  permits 
redefming  custom  character  .sets  and  sprites.  The 
sound  chip,  called  the  6581  Sound  Interface  Device 
(SID),  is  an  extremely  versatile  three-voice  synthe- 
sizer stqK-rior  lo  anvihing  fount!  in  other  home/ 
personal  compulers.  We  can  .say  this  with  abandon 
because  we've  watched  sound  being  programmed 
on  the  64  and  have  heard  the  results. 

Ihe  new  chips  make  the  Ciommodore  64  part 
oi One  hmiilv:  the  Max  Machine  u,ses  the  same 
three  CPU,  video,  and  soinid  chips,  while  the  new 
Commodore  P,  B,  and  BX  Series  coniptilers  use 
the  same  SID  chip  for  their  sound  (although  they 
are  liased  on  a  different,  but  similar,  CPU,  the 
650'J). 

Add  Sprite  To  Your  Life 

I  he  slanflout  leatme  of  the  (A)nniiodore  64's 
graphics  is  the  aljilily  lo  manipulate  sprites.  Until 
now,  the  only  home  computers  capable  of  dis- 
]5laving  sprites  were  the  .Atari  400/800  and  Texas 
Instruments  TI-99/4A.  All  you  Commodore  loyal- 
ists who  used  to  flip  by  articles  on  Atari  player/ 
missile  graj^hics  will  have  to  learn  what  it's  like  to 
struggle  with  this  new  concept  in  computer  anima- 
tion. Luckily,  you'll  probably  have  it  easier  than 
.Atari  ]3eople,  since  the  new  Commodores  use 
sprites  even  more  pow  erfully  than  the  Ataris. 

System  Overhead:  Diministiing  RAM... 

Theorelically.  you  can  create  up  to  256  sprites  on 
the  Commodore  64.  We  say  "theoretically"  because 
memory  limitations  play  a  large  factor,  even  with 
64K  of  RAM.  For  one  thing,  not  all  of  that  64  K  is 
available  for  programming;  some  is  consumed  by 
the  svstem  for  overhead.  When  powered  up  under 
BASIC,  a  PRIN  I"  FRK(O)  command  u>  check  (m 
free  memory  yields  ;i.S,y  1  1  bytes.  Commodore 
say.s  52K  is  available  for  machine  language 
programming. 

So  how  many  sprites  are  possible?  While  256 


shapes  can  be  defined  in  memory,  one  Commodore 
programmer  says  48  is  a  realistic  limit  for  display 
jjurposes.  We  can  li\e  with  thati  But  there  is  a 
further  limit  of  eight  sprites  per  scan  line,  the  hori- 
zontal lines  forming  the  TV  picture.  Tliat  is,  if 
more  than  eight  sprites  are  displayed  at  once  at  the 
same  "latittide,"  the  extra  sprites  momentarily 
disappear  as  they  pass  by. 

Howe\cr,  there  are  ways  aroimd  some  of 
these  limits.  The  64  has  a  trick  similar  to  Atari 
chsplav  list  interrupts.  A  Cjommodore  programmer 
referred  to  it  as  a  "raster  scan  interrupt."  This 
allows  the  same  eight  sprites  to  be  used  more  than 
once  on  the  same  .screen.  For  example,  consider  a 
Space  Invaders-type  game.  Eight  sprites  can  be 
displayed  as  the  top  row  of  aliens.  A  split-second 
after  that  row  is  scanned  onto  the  screen,  an  inter- 
rtipt  is  triggered,  the  sprites  are  redefined,  and 
finally  are  redisplayed  as  the  next  row  of  aliens. 
This  process  is  repeated  all  the  wav  down  the  screen. 
So  you  can  put,  sav,  five  ro^vs  of  eight  aliens  each 
(total  =  40  aliens)  on  one  screen  using  only  the 
same  eiglit  sprites. 

Commodore  has  also  provided  collision  aufl 
priority  registers  to  accompany  the  sprites.  Collision 
registers  detect  when  sprites  bump  into  each  other 
—  to  trigger  an  explosion  in  a  game,  for  example. 
Priority  registers  allow  programmers  to  define 
each  sprite's  display  priority  in  relation  to  the 
screen  background  and  other  sprites.  For  instance, 
a  sprite  defined  as  an  airplane  can  be  moved  behind 
or  in  front  of  a  cloud  on  the  screen,  simulating 
three  dimensions. 

Atari  programmers  accustomed  to  handling 
"]3lavers"  and  "missiles"  as  separate  objects  will 
ha\  e  to  adjust  their  thinking  on  the  Commodore 
64.  The  64  has  onlv  sprites,  which  are  used  for 
both.  .XctiialK,  the  Atari  works  in  a  similar  wa\', 
sj)litting  its  liltli  pla)er  into  loui'  missiles  to  accom- 
paiiv  the  other  four  players.  Programmers  on  the 
64  will  simph'  construct  missiles  out  of  whole  sprites, 
since  they  iiave  so  man\  on  hand  anyway. 

Sprites  on  the  64  can  be  defined  up  to  2 1 
pixels  high  bv  24  pixels  wide,  and  with  up  to  three 
colors  each.  In  addition,  a  single  statement  will 
double  a  sprite  in  either  direction,  or  both.  Best  of 
all,  movement  is  extremelv  simple  and  fast:  specify 
an  X,Y  position  on  the  screen  and  the  spiite  is 
there. 

On  microcomputers  which  ha\'e  them,  sprites 
are  |3roving  lo  be  the  most  powerful  -  yet  tmder- 
used  -  graphics  feature  available.  Games  ordinarily 
rec|uiring  48K  RAM  or  more  to  handle  coinplicated 
animation  can  be  done  in  16K  on  machines  with 
sprites.  The  Commodore  64's  approach  to  sprites 
appears  to  be  the  most  powerful  to  date.  We  can 
expect  some  dazzling  arcade-style  games  as  pro- 
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gr^mmers  get  the  hang  of  working  with  the  64. 

The  Sound  Of  Music 

No  d()ul)L  about  it:  liic  new  (ioininodorcs  wiUi  the 
S!i)  chip  have  the  most  sophisticated  sound 
capabilities  ot  aiiv  home/personal  coniputcis  on 
the  market.  Skeptical?  You  won't  be  after  you  hear 
them.  For  one  thing,  the  SID  chip  is  much  more 
than  the  tone  generators  totmd  in  other  computers. 
It  is  a  tiue  sound  .syntliesizer  with  an  envelope 
generator  tor  each  of  its  three  voices,  program- 
mable attack,  decay,  sustain,  and  release  for  each 
voice,  pins  a  choice  oi'  foin-  waveforms,  plus  pro- 
srramniable  high-,  low-,  band-,  and  notch-pass 
niters,  plus  l(>-bit  freciuency  resolution  over  a 
nine-octave  range  from  0-4  KHz,  and  even  variable 
resonance  and  a  master  volume  control. 

Commodore  sales  literature  does  not  exagger- 
ate: ibe  (rl  trulv  rivals  ihe  capabilities  until  now 
louud  only  in  dedicated  keyljoard  synthesizers. 
The  four  wavelorms  allow  users  to  varv  the 
tone  of  each  voice.  For  example,  the  variable-jHilse 
wavelorni  produces  a  sharj),  biting  sound  like  the 
lone  generators  in  other  computers,  f  be  triangle 
waveform  is  much  more  mellow,  simulating  organ 
music.  The  sawiot)th  waveform  is  abrupt,  like  a 
harpsichord.  And  the  foiuth  waveform,  "white 
noise,"  is  bandy  lor  sound  effects  such  as 
explosions. 

The  programmable  atlack-decay-sustam- 
release  svnth'esizes  the  acoustical  jjropcrties  ol' 
notes  made  by  ordinary  musical  instruments.  1  be 
"attack"  is  the  rapidity  with  whicli  the  note  reaches 
its  peak;  a  shar]:,  biting  note  is  represented  by  a 
.sleep  attack  slope.  "Decay"  is  the  slope  of  the  note's 
decline.  "Sustain"  is  the  note's  duration.  "Relea.se" 
is  the  dying  of  the  note  to  silence.  The  SID  chip 
allows  notes  to  be  sustained  ui)  to  24  seconds. 

Fiu-tber  processing  of  the  note  is  ]>()ssible  with 
the  progrannnable  fillers.  Tbe.se  are  oilen  iound 
as  slide  controls  on  kevboard  synthesizers,  and  are 
available  through  B.XSIC  on  the  Commodore  64. 
The  I(i-bit  resolutioii  means  notes  can  l)e  extremely 
llne-liuied  -  in  increments  of  ().0,"i9  KHz,  in  fact. 
All  these  leatures  might  seem  to  make  sound 
on  the  64  dilficull  to  program,  but  a  Commodore 
representative  managed  to  transform  a  row  of  keys 
into  a  primilive  organ  with  less  than  a  screenlul  ol 
BASIC. 

Not  only  does  the  64  have  an  audio  output 
port  to  feed  all  thtjse  fantastic  soimds  through  a 
stereo  system,  but  one  Commodore  programmer 
says  it  is  even  possible  to  feed  outside  sources  into 
the  computer.  Can  you  imagine  plugging  and 
electric  guitar  inU)  the  64,  processing  the  .sound 
through  the  SID  chip,  and  routing  it  back  to  the 
amplifier?  ^Ibe  neighbors  will  love  you! 


Odds  And  Ends 

The  CJommodore  64  offers  other  niceties,  too: 
svntax  errors  are  delected  upon  entry,  before 
Rl'N.   I'here's  a  vifleo  monitor  outjjut.  An  assem- 
bler for  the  6510  CTU  is  pnmiised  soon.  The  |)lug- 
in  cartridges  allow  up  to  I6K  additional  ROM  and 
2K  R.A.M.  There  are  ports  ior  two  Atari-type  joy- 
sticks or  four  paddles.  And  there  will  be  a  torth- 
comiiig  version  of  LOCO,  the  populai"  educational 
language  lor  children. 

Nexl  month.  Fart  11  will  lake  an  even  more  deidiiei}  look 
at  the  Commodore  64  's.  advanred  fcaturr's.  ^ 


NEW  VIC-20  -  CBM-64  AND  PET  PRODUCTS 

=  =  "PRINTER  INTERFACE' '  = 

Adapts  VIC-20  and  CBM-64  to  a  Centronics 
type  interface  Allows  printing  to  MX-80  type  printer. 
'^'COMMUNICATION  CARTRIDGE*^* 

Makes  VIC  into  dumb  terminal  with  selectable 
parameters. 

Model     M\A/-3D0  39.95 

<^--V-DATA  BASE*"' 

Allows  user  to  generate  mail  lists,  and  inventories. 
Model     MW-3aic  Cassette  29.95 

MW-301dDisk  49.95 

'-"8  BIT  DIGITAL  TO  ANALOG  CONVERTER  AND  8 
CHANNEL  ANALOG  TO  DIGITAL  CONUERTER**^ 

Allows  your  VIC  or  PET  to  output  analog  signals. 
Plugs  into  your  parallel  users  port.  Has  capability  for 
8  ciiannel  analog  to  digital  conversion. 


Model  MW-3G4p     PET/CBM  139.95 

Model  MW-3a4v     VIC/CBM64  129.95 

MICRO  WORLD  ELECTRONIX  INC. 

6340  W.  Mississippi  Ave. 

Lakewood,  Colorado  8D226        C3Q3]  934-1 373 
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Dmioing  on  his  backgmtiitfl  as  a  proffssioiial prt/giriinmrf 
jur  hitcract  tnitl  Atari,  the  author  affers  a  solid  case  for 
thi'  "(ithrr  lialf  aj  l)r(>!^rami>iing—  debugging. 

Don't  Forget 
Testing 


Dave  Johnson 
Mountain  View,  CA 

Testing  is  an  often  overlooked  |)h:me  ofthe  software 
development  proee.s.s.  Bui  many  huge  software 
developers  have  learned  to  devote  as  much  time 
and  effort  to  testing  as  they  do  to  programming.  If 
you  plan  to  sell  your  programs  or  to  give  them  to 
other  computer  users,  you  should  be  fairly  confi- 
dent that  the  programs  work.  Not  very  many  of  us 
have  given  much  thought  to  what  we  can  do' to  give 

us  this  confidence.  This  article  will  offer  suggestions 
and  methods  to  lielp  vou  gain  confidence  iii  the 
reiiabiliiv  ol  your  programs. 

The  first  thing  to  look  at,  of  course,  is  the  way 
that  vou  write  your  programs.  Programs  that  are 
written  in  a  structiucd,  logicallv  organized  mannei- 
tend  to  have  fewer  problems,  to  wcJrk  belter  in  less 
memor) ,  and  to  be  easier  to  fix  when  problems  are 
found.  But  all  of  us  reading  this  article  use  faultless 
programming  methods,  so  I  won't  pursue  tliis. 

What  Should  The  Program  Do? 

To  Stan  the  testing  proce.ss  you  need  to  define 
exactly  what  the  program  must  do  and  not  do 
before  yon  will  give  it  vour  stamp  of  approval.  This 
is  more  complicated  than  it  seems.  To  demonstrate 
how  com])licated,  let's  look  at  the  questions  that 
ari.se  when  trying  to  test  a  verv  simple  BASIC 
program.  This  hypothetical  program  will  just 
accept  your  name  as  input  and  display  it  (in  the 
screen. 

Obviously,  the  first  \  isible  function  of  our 
program  is  to  get  your  name.  {I  say  "visible"  because 
the  program  may  spend  some  lime  dimensioning 
arrays,  etc.,  internally.  The  first  visible  tunclion  is 
to  get  the  name.)  In  my  opinion,  if  you  run  any 
progiam,  but  all  that  is  displayed  is  a  question 
mark,  that  is  a  prol)lem.  "Human  engineering"  is 
very  important  in  jHograms  that  you  intend  to  sell, 
Tlie  program  should  make  it  clear  to  the  user  what 
it  wants  the  user  to  do.  Our  litde  program  should 


prompt  you  by  dis|)laying  a  message  such  as  "Please 
type  in  your  name."  I'o  sununarize.  one  question 
to  ask  when  reviewing  a  program  is  "Does  the 
program  prompt  for  input  correcllv  and  clearly?" 
Xow  you  must  tyjje  in  your  name.  How  many 
letters  can  you  type  that  the  computer  accepts?  Are 
strings  big  enough  for  all  possibilities?  Will  the 
computer  let  you  know  if  this  limit  is  exceeded?  Do 
the  instructions  supplied  with  tlie  program  tell  vou 
wliat  this  limit  is?  I  Naturally  vou  included  instruc- 
tions with  your  pifjgraml)  Are  control-C's  or  other 
keys  that  cause  a  program  to  abort  masked  out?  Is 
it  clear  what  the  allowable  range  of  inputs  is?  Does 
the  program  catch  input  errors  and  gracefully 
recover  from  them?  (And  tell  vou  what  iheernn- 
was?) 

Now  let's  look  at  the  display  ofthe  name.  Does 
the  program  display  ilie  name  on  the  next  line,  or 
does  It  give  bt  eathing  room  of  a  couple  of  lines' .so 
that  you  are  not  confused  by  a  crowded  screen? 
Does  the  program  display  the  correct  name?  Are 
displays  coiiect,  clear  and  easily  understood? 

Once  tlie  program  has  run  through  on(  e  floes 
it  simply  return  to  BASIC,  ask  for  ancither  name, 
or  allow  options? 

This  example  was  intended  to  give  you  an  idea 
ofthe  kinds  of  questicjns  that  must  be  answered 
when  deciding  whether  or  not  to  approve  a  pro- 
gram. When  we  talk  aboui  a  "Ixig."  we  can  be 
talking  about  anytliing  from  a  problem  Uiat  erases 
everything  on  your  disk  to  a  misspelled  word  in 
your  instruction  manual.  If  vou  are  putting  together 
a  simple  pi-ogram  that  will  be  used  a  few  imies,  you 
will  have  different  requirements  than  vou  will  if 
you  have  a  business  reputation  to  mainiain.  \'ou 
see  that  you  have  to  decide  just  what  vou  will  call  a 
problem  that  you  will  spend  time  fixing,  and  what 
you  will  let  go  by. 

Finding  The  Bugs 

Once  you  have  decided  what  to  say  are  problems, 
how  do  you  conduct  a  test  that  finds  them?  The 
most  useful  thing  I  can  say,  to  start  with,  is  that  you 
should  W.'WTto  find  bugs!  If  you  write  a  program 
that  runs  the  first  lime  and  doesn't  look  like  it  has 
bugs  in  it,  that  does  not  mean  you  are  a  good  pro- 
grammer. It  only  means  that  you  have  not  looked 
for  the  bugs  yetl  Too  often  programmers  take  it 
personally  if  bugs  are  found  in  their  codes  and 
subconsciously  design  tests  that  will  not  find  bugs. 
Not  finding  bugs  doesn't  mean  that  Uiere  are  no 
bugs;  it  means  they  have  not  been  found! 

There  are  two  types  of  testing  to  consider. 
Both  types  should  be  used  on  your  product.  The 
first  is  tesfing  that  you  set  up  and  conduct.  The 
.second  is  testing  that  some  independent,  objective 
person  conducts  without  interference  from  you. 
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COMPLETE  1 


INSTANT  EASY  ACCESS  TO  YOUR  AIM-65  PROGRAMS! 
MANIPULATE  OBJECT  FILES  AT  THE  TOUCH  OF  A  KEY. 
NEW  BYTE-DOS  DISC  OPERATING  SYSTEM. 
153K  BYTES  ON-LINE.  INEXPENSIVELY! 


BYTE-DOS  COMMANDS 


•  FORMAT  -  Prepares  New  Disc 

•  BAD  SECTOR  SCAN  -  QC's  Disc 

•  DUMP  -  RAIVI  File  to  Disc 

•  LOAD  -  Disc  File  to  Ram 

•  LIST  -  Prints  Disc  File  Names 

•  ERASE  -  Eliminate  a  File 

•  UNERASE  -  File  Recovery 

•  RENAME  -  Rename    a    File 

•  COPY  ■  Copy  1  File 

•  TRANSFER  -  Copy  Complete  Disc 

•  KOMPRESS  -  Optimizes    Disc  Space 

AND  MORE! 
ITS  EASY  AND  FUN  TO  USE! 


BYTE 

MICROSYSTEMS 

COR 

P          0          R          A          T          1          O          N 

1477  ELKA  AVENUE,  SAN  JOSE,  CA  951 29              408/446/0559 

master  charge 


SEND  ME  THE  FULL  STORY! 


Name. 


•  BYTE-DOS  OPERATES  WITH  THE  AIM-65  MONITOR, 
BASIC,    ASSEMBLER,    EDITOR,    PL/65   AND    FORTH. 
ACCESS  IS  THROUGH  PROGRAM  I/O  AND  F1-F3  KEYS 
BYTE-DOS  SUPPORTS  ONE  OR   TWO  5%"  OR  8" 
FLOPPYS! 

•  BYTE-DOS   $499   SYSTEM    INCLUDES    DISC    CON- 
TROLLER CARD,   TEAC  FD-50A   DISC  DRIVE  (753K 
FORMATTED  BYTES),  BYTE-DOS  SOFTWARE  SYSTEM, 
CABLES,  CONNECTORS,  MANUALS.   COMPLETE!  JUST 
PL  UG  IT  TOGETHER  AND  USE! 

ArM-65  is  a  trademark  of  Rockwell  International 


Company. 

Address 

City 


State 


Zip. 


'.  Telephone. 


O  home 
D  work 


□  I  own  an  AIM-65. 

□  I'm  thinking  of  buying  an  AIM-65. 
n  Send  full  BYTE-DOS  Data. 
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You  liavc"  the  advantage  of"  knowing  the  code. 
Tliis  advantage,  by  the  way,  is  called  "white  box" 
logic  covctage  testing.  You  know  (he  logic  of,  for 
example,  a  FOR  1  TO  10  loop.  You  can  look  al 
what  happens  the  first  time  through,  one  time  in 
the  middle,  and  the  tenth  time.  (Both  extremes, 
and  the  middle.)  Try  to  cover  all  the  "paths" 
through  vour  program,  as  well  as  conditions  outside 
of  the  expected.  I'or  example,  for  a  subroutine  (ha! 
expects  a  variable  IN'Ali  lo  be  between  1  antl  10. 
test  by  passing  1,5,  10.  0.-1,-99,  1 1,  and  99  in 
IVAR.  (Extremes,  middle,  and  outside.) 

"Black  box"  testing  metliods  are  designed  by 
someone  not  familiar  with  the  code.  1  he  program 
is  approached  as  an  iniknown  (a  black  box),  and 
the  tester  knows  only  what  the  program  functionally 
should  and  should  not  do.  The  tester  is  not  con- 
cerned  with  how  the  conipuler  docs  what  it  does. 
onl\  with  whether  it  does  or  not.  .\s  ihe  program- 
mer, you  may  be  so  involved  with  a  tricky  problem 
in  a  small  scgmenl  of  code  that  you  overlook  a 
major  design  consideration. 

To  .set  up  such  a  test,  sit  down  with  the  func- 
tional defuiition  that  was  put  logeiher  earlier  atrd 
come  up  with  "test  cases."  Test  cases  are  inputs  thai 
will  take  the  program  through  a  \  ariety  of  possible 
paths.  I  have  seen  verv  detailed  test  ca.ses  thai 


cover  himdreds  of  pages  for  relatively  simple 
programs. 

There  sliould  be  a  prcjcedure  for  the  tester  to 
verify  coni|5leting  each  step  of  the  test  case  and  to 
comment  on  the  results.  Ibis  way  you  will  know 
what  led  up  to  anv  problems  you  might  encounter. 
Duplicating  problems  can  be  the  hardest  part  of 
the  debugging  process. 

For  our  demonstration  BASIC!  program  that 
in]nits  and  displays  a  name,  the  lest  cases  might 
look  like  this: 


Input 

Expect  to  see 

Comments 

Bit. I. 

BILL 

Is.iw-BILI.L" 

Bill 

Bill 

.Still  saWBILLL" 

BII.I.^BOB 

BtLLVBOB 

Still  saw  -BILIL" 

Boh 

Bob 

Now  it -sav-S "Bobb 

\'ou  should  develop  a  structured,  organized 
lesting  plan  lor  each  testing  method  that  can  be  gen- 
erally applied  lo  diiiereni  programs.  You  can  refme 
such  a  plan  as  you  find  areas  that  are  lacking.  Unfor- 
tunately, finding  these  areas  means  getting  letters 
from  customers  saving:  "When  I  tvpe  CONTROL 
SHIFT  \V  followed  by  a  CONTROL  BACKSPACE 
(he  second  time  I  run  the  program,  the  screen  turns 
orange.  But  I  can't  make  this  happen  the  fust  or 
third  lime."  Vour  m'xt  program  will  be  tested  for 
this:  '  © 


VOICE  I/O  THAT  WORKS! 


for  the  COMMODORE  and  APPLE  II      computers 


Voice  no  has  come  a  tong  way  from  ihe 
barely  intelligible  computer  speech  of  on- 
ly a  fe*  years  ago  it  rs  now  possible  lo 
enter  dala  or  commands  lo  /our  computer 
jiust  by  lathing  to  it  and  the  cnmputer  can 
talk  back  with  clear,  pleasant,  human 
sounoing  voice. 

The  COGNIVOX  models  ViO-iQ02  (tor 
CommotJo'e}  and  ViO  1003  (for  the  Apple 
II  -4- 1  are  3T  Ihe  lorelrant  ot  a  ne^  genera- 
tion  ot  Voice  I'O  peripherals  ih^i  are  easy 
to  use.  ofler  excellent  performance  and 
aie  al^ordabiy  priced. 

SOME  SPECIFICATIONS 

GOGNIVOX  can  be  trained  lo  recognize 
up  10  32  words  01  phrases  chosen  by  the 
user.  To  tram  COGNIVOX  to  rscognije  a 
new  word  you  srmply  repeal  ttie  word 
Itiiee  limes  under  the  prompting  of  the 
syslem 

COGNIVOX  wilt  also  speak  Mith  a  voca- 
bulary of  32  words  or  phrases  ctiosen  by 
tfie  user  This  vocabulary  is  mflependenl 
of  ine  lecagmtion  vocabulary,  so  a  dialog 
with  Ihe  computer  IS  possible  Memory  re- 
qujiemenis  (or  voice  resoonseare  approx- 
imately 703  bytes  per  worfl 

For  applications  requiring  moie  than  32 
words,  you  can  have  two  or  more  vocabu- 
laries and  switch  back  and  forsh  between 
them,  Vocabularies  can  also  be  stored  on 
disk. 


4/^.f^'V^^ 


HOW  IT  WORKS 

COGNIVOX  uses  a  unique  smgie-chip 
signal  processor  and  an  exclusive  non-li- 
near patlcrn  matching  algorithm  to  do 
speech  recognition  This  gives  reliable  Op- 
eralion  ai  tow  cost  \t\  fact,  the  pertot- 
mance  oi  COGNIVOX  m  speech  recogni- 
tion IS  equal  or  belter  to  umts  costing 
many  times  as  much, 


Fof  voice  output.  COGNIVOX  digiiizes 
and  stores  the  voice  of  the  user,  using  a 
data  compiession  algorithm.  This  method 
offers  four  major  advantages:  Firsi  there 
are  no  restricttons  lo  Ihe  words  COGNI- 
VOX can  say,  It  a  human  can  say  il.  COG- 
NIVOX will  say  il  too  Second,  n  is  very 
easy  to  piogram  your  lavonte  words.  Just 
&ay  them  m  the  microphone.  Thud,  you 
have  a  choice  ol  voices  male,  female,  chifd, 
toieign.  Foutih  and  foremost.  COGNIVOX 
sounds  very,  very  good  Nothing  m  the 
ni.aiJiei  today  can  even  come  close  to  the 
quality  ot  COGNflVOX  speech  ouiput.  Vou 
can  verify  Ihis  yourseit  by  calHrjg  us  and 
asking  to  heat  a  COGNIVOX  demo  over 
ttie  phone  Hearing  is  believing 

A  COMPLETE  SYSTEM 

COGNIVOX  comes  assembled  and  test- 
ed and  II  includes  miciDptione.  sotlwarc, 
power  supply,  built  in  speaKerjiamptifier 
and  extensive  usei  manual  All  you  need 
to  gel  COGNIVOX  up  and  running  is  to 
plug  it  in  and  load  one  of  the  programs 
supplied 


It  IS  easy  lo  write  your  own  lalkmg  and 
listening  piograms  too.  A  single  State- 
ment in  BASIC  rs  all  thai  you  need  lo  say 
or  recognise  a  word  Full  instructions  on 
how  to  do  i1  are  given  in  the  manual 

COGNIVOX  model  VIO  10Q2  wi  I  work 
with  all  Commodore  computers  with  at 
least  16k  of  RAW  Model  VIO-1003  re- 
quires a  46k  APPLE  II  +  with  1  disk  drive 
and  DOS  3,3 

ORDER  VOUR  COGNIVOX  NOW 

Call  us  al  1805]  686  185*  between  9am 
and  dpm  PST  and  Charge  your  COGNIVOX 
to  your  credit  card  or  order  COD  Or  send 
us  a  check  in  the  mail,  specifying  your 
computer  Price  tor  either  model  of  COG' 
NIVOX  IS  $295  plus  Si  shipping  in  the  U,S 
{foreign  add  ID'j  we  ship  AIR  MAIL) 


VOICETEK 

P.O.  Box  388.Goleta.  CA  93116 


VIC-20 


VIC-20  INTERFACING  BLUE  BOOK 

Did  you  know  that  your  ViC  can  be  used 
to  control  a  99*  toy  motor  so  effectively 
that  It  runs  like  a  precision  machme''  Or 
thai  you  can  make  VIC  taJK  with  an  mtef- 
lace  you  can  build  at  a  total  parts  costs  of 
under  S5? 

Triese  and  other  13  interfacing  projects 
se  ected  (or  ease  of  coislnjclion  and  low 
cos!  are  detailed  m  the  ViC  20  Interfacing 
Blue  Book  a  veritable  gold  mine  of  practi 
cai  inlomnation  on  how  to  build  interfaces 
lo  sense  levels,  dial  lelepfiones.  deled  li- 
quid levels,  control  lights,  do  A/D  and  D'A 
co^iwersion  and  many  more 

Writien  by  a  college  professor  In  a 
friendly  and  easy  gomg  style.  Ihe  Btue 
Book  gives  you  theory  jf  operation,  sche- 
matics, program  listingsn  pans  hsis,  con- 
struction hints  and  sources  of  materials 
tor  each  one  of  the  20  projects 

If  you  warn  to  get  the  m^ost  out  of  your 
VlC  this  tJOOk  is  a  must  Cost  IS  S14  96 
[less  than  75t  per  protect^. 

WORD  WHIZ 

Here  is  a  no  frills  word  processor  that 
does  the  job  and  is  so  smafi  it  leaves  plen- 
ty of  memory  for  your  le^t  Yei  it  offers 
full  screen  editing  and  easy  save  of  work 
m  progress.  This  pocket-rocket  does  it  by 
taking  advantage  of  VIC's  built-in  text 
manipulation  capabilities  It  delivers  out- 
standing performance  for  letters  and 
short  manuscripts  (up  to  10  pages) 

WORD  WHIZ  IS  all  that  is  likely  to  need 
loi  word  pipcessmg  m  your  VIC  ana  costs 

Above  prices  include  possage  m  the 
U.S  CA  res.  add  6%  lax.  Foreign  add  52. 
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A  Monthly  Column 


Friends  Of  The  Turtle 


David  D.  Thomburg 
Associate  Editor 


Dear  Turtle 


Dear  Turtle, 

I  have  an  Apple  II  and  want  to  buy  LOGO  for  it. 

W'hich  is  the  best  version  to  get?  My  sister  in  Azuza 
(who  has  been  chasing  my  iiiisband  since  clay  one) 
hkes  the  Terrapin  version,  and  my  husljand  (who 
would  proljalilv  run  off  with  the  bank  teller  if  I 
didn't  have  the  goods  on  his  lather's  secretary) 
favors  Krell.  I  am  leaning  towards  the  LCSI  version 
sold  by  Apple.  Should  I  trust  mv  heart? 

Perplexed  in  Pensacola 

Dear  Pcrpicxi'tl, 

As,  soon  as  I  add  Krell  LOGO  to  my  collection,  I  will  write 
a  report  on  all  three.  No  matter  which  you  choose,  you 
will  find  LOCjO  to  be  a  mamelous  langnaire.  Your  sister 
could  be  more  of  a  problem  ij  she  knew  how  similar  tiie 
Krell  and  Terrapin  LOGO's  are.  I  think  it's  time  the  three 
oj  yo  II  sh  a  red  p  rored  u  res  , — 

Dear  Turtle, 

Why  is  it  that  FOLLLK  is  now  FOLLK  (Friends  of 
Lisp/LOGO  and  Kids)  and  is  now  located  at  436 
Arbalo  Dr.,  San  Francisco,  CA  94132? 

Just  Asking 

Dear  Just  Asking, 

Beats  me.  It  could  be  that  theyfelllt  that  FOLLLK  had 
looooo  many  LLLLLLL's  in  it.  Remember  that  a  one-L 
lama  is  a  priest,  a  two-L  llama  is  an  animal  and  that  a 
three-L  "lama"  is  a  big  fire.  , 

Dear  Turtle. 

N(y  broiher-in-law  runs  a  new.sstand.  Ever  since  he 
started  selling  COMPUTE!  he  has  been  loo  busy  to 
see  his  wife  (so  he  says).  Since  he  is  devoting  his  life 
to  his  work,  wiiat  are  the  chances  he  ^vill  also  be 
able  to  sell  an  all-LOGO  magazine  soon? 

St.  Louis  Blue 
Dear  Saint, 

My  experts  tell  me  that  both  the  Krell  people  and  the 
FOLLK  folk  xvill  be  publishing  LOGO  newsletters  soon. 


If  your  brother-in-law  aho  sold  COMPUTE!  Books,  he 

could  build  an  addition  to  his  new.sstand  to  house  your 


sister. 


o 


Dear  Turtle, 

How  come  TI  didn't  go  down  the  drain  like 
4"hornburg  predicted  wlicn  ihc  99/4  fnsi  came 
oul? 

Disillusioned 

Dear  DisJtlu.sio  ned, 

TI's  remarkable  turyiaround  can  be  linked  to  the  three 

L's:  Low  prices.  Lots  of  product,  and  LOGO.  TI  is  clearly 

in  this  business  to  stay.  As  for  Thomburg  ...  ^_ 

Dear  Turtle, 

Why  haven'i  you  told  PET  users  about  Spider  by 
Bill  Finzer?  This  "turtle"  program  is  available  from 
both  the  Softswap  Miciocoinputer  Center,  San 
Mateo  County  Office  of  Kducalion,  .S;^3  Main  St., 
Redwood  City,  C^A  94063,  or  from  San  Francisco 
Slate  Universilv.  Center  for  Mathematical  Literacy, 
1600  Holloway  Ave.,  San  Francisco,  CA  94132. 

Tulare  Fan 


Dear  Tulare  Fan, 
I  ju.st  did. 


o 


Dear  Turde, 

Talk  about  dumb.  My  local  computer  store  sales- 
people don't  know  what  a  Big  Frak  is. 

Amused 

Dear  Amused. 

Tell  them  to  drop  into  their  local  toy  store  to  see  the  Big 
Trak  robot  vehicle  by  Milton  Bradley.  It  is  the  best  (and 
only)  S40  programmable  LOGO-like  turtle  on  the 
market.  __ 

o 

Dear  Furile, 

I  think  Tintle  Geometry  is  awful.  It  lets  anyone 
quickly  create  pictures  on  a  display  with  a  minimum 


70 


COMPUTEI 


August,  1962,  Issue  27 


of  training.  People  should  have  lo  work  for  this 
privilege.  As  for  myself,  1  think  people  .should  use 
coordinate  pairs  and  have  to  specify  both  the  .v  and 
y  coordinates  for  each  point  on  the  screen.  Knough 
of  this  nonsense!  I  think,  therefore  I  am  most 
sincerely  yours, 

Rene  Descartes 

Dear  Rene, 

You  might  wtiiil  lo  hecoitif  a  philosopher  or  something, 
and  leave  in'aphics  to  the  rest  of  tis.  .___ 

o 

Dear  Turtle, 

While  you  were  answering  those  letters,  I  was 
trying  out  an  Atari  PILOT  program  written  b\'  Dr. 
R.  Bharath,  an  associate  professor  at  Northern 
MicJiigan  University.  His  program  simulates  tiie 
"Drunkard's  Walk"  problem  in  which  one  gucs.ses 
the  ninnbcr  of  steps  needed  to  reach  a  target, 
given  a  certain  probability  of  nio\ing  toward  or 
away  from  the  target.  He  hopes  that  COMPUTE! 
readers  find  it  interesting. 

Dr.  r. 


Dear  Dr.  r. 

Dr.  Bharath' s  program  is  presented  here. 


o 


Confidential  lo  Lost  in  Space, 

As  Atari  PILOT  programmer  Richard  Kline  says, 

GR:  PEN  RED 

GR:  28 (DRAW  6;  TURN  13) 

GR:  PEN  BLUE 

GR:  GOTO  12,-19 

GR:  TURN  14;  5 (DRAW  50;  TURN  144) 


i> 


10  T:  DRUNKARDS  WALK  BY  R.  BHARATH 

20  T: 

30  T:A  DRUNKARD  COMES  OUT  OF  PUB  WHICH  IS\ 


40 


T: MIDWAY  BETWEEN  HOME  AND  A  POND  <TEN  S 

TEPS  FROM  EACH>.   \ 
T:AT  EACH  STEP  CHANCES  ARE  THE  SAME  THA 
T  THE  NEXT  STEP  WILL  BE  TOWARDS  HO 
ME.\ 
T:YOU  HAVE  TO  GIVE  THIS  PROBABILITY\ 
70  T:AND  THE  PROGRAM  CALCULATES  WHERE  THE  " 
PERSON  ENDS  UP  AND  \ 
T:HOW  MANY  STEPS  IT  WILL  TAKE  TO  REACH 
THE  DESTINATION  <HOME  OR  POND>. 
90  T: 
100  T: 
110  T: 


50 


60 


80 


120 

130 

140 

150 

160 
170 

180 
190 


195 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 

600 
610 
620 
630 
640 


T:WHAT  ARE  THE  CHANCES  THE  NEXT  STEP  WI 

LL  BE  TOWARDS  HOME? 

T:<GIVE  YOUR  RESPONSE  ON  SCALE  0  TO  10 

T:10  MEANS  CERTAIN  TO  TAKE  EACH  STEP  TO 

WARDS  HOME 

T:0  MEANS  CERTAIN  TO  TAKE  EACH  STEP  TOW 

ARDS  POND  > 

A:  #P 

T:GUESS  IF  HE  WILL  REACH  HOME<SAY  YES  0 

R  NO 

A:$GUESS 

T:GUESS  HOW  MANY  STEPS  HE  WILL  TAKE  BEF 

ORE  GETTING  TO  HIS  DESTINATION  <H0 

ME\ 

T:OR  POND> 

A:#G 

GR:TURN  90 

C:#D=0 

C:#C=0 

*BBB 

GR:PEN  YELLOW 

GR:GOTO  -50,0 

GR:GOTO  50,0 

GR:  PEN  RED 

GR:  GOTO  #D,0 

C:  #X=?\10 

C:#Y=1-<2*<#X<#P>> 

T:  STEP  NUMBER  ftC 

PA:50 

GR:GO  5*#Y 

C:#D=#D+<5*#Y> 

C:#C=#C+1 

J<#D=-50>:  *EEE 

J<#D=50>:  *EEE 

PA  :20 

GR:CLEAR 

J:  *BBB 

*EEE 

PA;100 

GR:QUIT 

J<#D=50>:*F 

T:    REACHES  HOME 

A:=$GUESS 

M:YES 

TY:YOU    WERE    RIGHT 

TN:YOU    GOT    IT   WRONG 

J:*X 

*F  T:FALLS  IN  POND 

A:=$GUESS 

M:NO 

TY:YOU    WERE    RIGHT 

TN:YOU    WERE   WRONG 

*X 

TtTAKES  #C  STEPS  IN  PROCESS 

T:<WITH  CHANCE  fP  IN  10  OF  TAKING  A 

P  TOWARDS  HOME  AT  EACH  STEP> 

T 

T 

T 

T 

E 


STE 


<YOUR  GUESS  WAS  #G  STEPS> 


a 
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An  Intriguing 

New  Release  from 
COMPUTE!  Books: 

Every  Kid's 

First  Book 

Of  Robots 

And  Computers 

By  David  Thornburg 

From  the  aultior's  preface: 
"Ttnis  book  allows  children  to  develop 
skills  in  computer  programming  and 
geometry  through  the  use  of  a  com- 
monly available  toy  -  the  Big  Irak'" 
robot  vehicle.  Programming  is  intro- 
duced as  the  commurhication  tool 
through  which  the  child  conveys 
instructions  to  the  machine.  Once 
the  machine's  language  limita- 
tions are  understood.  It  can  be 
made  to  follow  any  procedure 
which  has  been  entered  by 
the  user. 

"Our  use  of  turtle  commands 
as  the  programming  language 
mirrors  the  process-based 
descriptions  commonly  used  by 
children.  For  example,  a  child  is  likely  to 
describe  a  nearby  location,  such  as  a  friend's  house,  by  a 
procedure  [Go  two  blocks,  turn  right,  go  another  block,  turn 
left,...).  Because  turtle  geometry  has  been  incorporated  as 
the  graphics  environment  in  several  computer  languages 
available  for  the  popular  desk-top  computers,  these  pro- 
gramming ideas  can  continue  to  be  used  as  the  child  learns 
to  operate  other  computers. " 

In  Every  Kid's.  First  Book  Of  Robots  And  Computers,  author 
David  Thornburg  conveys  a  uniquely  exciting  learning 
experience  for  children,  parents,  and  teachers.  The  book 
uses  Big  Irak,  PILOT/LOGO  type  languages,  and  Turtle 
Tiles™  to  explore  the  concepts  and  techniques  of  robot/ 
computer  programming.  Turtle  Tiles,  included  with  every 
book,  are  designed  to  provide  hands-on  programming 
experience  to  children  without  access  to  a  Big  Trak  or  a 
personal  computer.  Additionally,  the  Tiles  can  be  used  in 
conjunction  with  either  of  these  items  to  share  and  reinforce 
the  exercises  in  the  book, 

Ask  for 

Every  Kid's  First  Book  Of  Robots  And  Computers 

at  your  computer  retailer,  local  bookstore, 

or  order  directly  from: 

COM  PUTE !  Books       For  Fastest  Service, 
P.O.  Box  5406  Call  Toll  Free 

Greensboro,  NC  800-334-0868 

27403  In  NC  91 9-275-9809 

S4.95  plus  S 1 .00  shipping  and  handling. 

ISBN  0-942386-05-1 .  Perfect  bound,  96  pages  plus  Turtle 

Tiles™.  Fully  Illustrated. 

Dealer  and  educator  quantity  discounts  are  available. 

Hig  Trjk  is  a  tMdemtiik  of  [he  Milton  Bradley  Company. 

Turtle  Tiies  are  a  tiacfcinaik  of  DMid  D.  Tfiornburg  ^nd  Innovision.  Iiic 


LOGO 


©M.I.T. 


Kreirs  LOGO  for  APPLE  II 
Includes:  our  new  low  price  and 

1.  Two  copies  of  Krell's  LOGO  for  Apple  II* 

2.  A  UTILITY  disk  conlairring  M.I.T. "s  extremely  valuable  dem- 
onstration material,  a  series  of  pre-defined  sfiapes  which  may  be 
substituted  for  the  LOGO  TURTLE,  and  Krell's  timesavlng  library 
ol  pre-defined  procedures. 

3.  ALICE  IN  LOGOLAND,  a  twenty  program  tutorial  series  for 
intermediate  and  experienced  programmers  new  to  the  LOGO 
language. 

4.  The  technical  manual  LOGO  lor  Apple  11*  by  H.  Abelson  & 
L,  Klotz.  This  is  the  official  technical  manual  issued  by  M.I.T, 

5.  LOGO  FOft  THE  APPLE  II*  by  Harold  Abelson,  Byte  Books.  A 
complete  instructional  manual  for  intermediate  and  advanced 
users  of  LOGO, 

6.  THE  ALICE  IN  LOGOLAND  PRIMER,  a  step  by  step,  lavishly 
illustrated  introduction  to  LOGO  for  those  who  are  new  to  both 
programming  and  to  LOGO,  (available  in  May  and  sent  free  to 
all  purchasers  of  Krell's  LOGO  lor  Apple  It*]. 

7.  A  comprehensive  wall  chart  that  portrays,  explains  and  graph- 
ically illustrates  the  LOGO  commands  in  action. 

8.  A  one-year's  free  subscription  to  the  LOGO  &  EDUCATIONAL 
COMPUTING  NEWSLEHER.  (Regularly  S30.00  per  year).  A  new 
authoritative  source  ol  inlormation  about  the  structure,  classroom 
application  and  capabilities  of  LOGO,  plus  an  up  to  the  minute  lorum 
an  the  most  signilicant  new  ideas  and  issues  in  educational 
computing.  $149.95 

College  Board  SAT  *  Prep  Series 

TRS-80,  APPLE,  PET,  ATARI,  CP/M.  PDP-11  Based  on  past 
exams,  presents  material  on  the  same  level  of  difficulty  and  in 
the  same  lorm  used  in  the  S.A.T. 

S.A,T..  P.S,A,T,,  N.M,S.0.T.  -  Educator  Edition  set  includes 
25  programs  covering  Vocabulary,  Word  Relationships,  Reading 
comprehension,  Sentence  Completion,  and  Mathematics,  S229, 95 
INDEPENDENT  TESTS  OF  S.A.T.  SERIES  PERFORMANCE  SHOW 
A  MEAN  TOTAL  INCREASE  OF  70  POINTS  IN  STUDENTS'  SCORES, 

GRADUATE  RECORD  EXAM  Series  -  Educator  Edition  includes 
28  programs  covering  Vocabulary,  Word  Relationships.  Reading 
Comprehension,  Sentence  Completion.  Mathematics,  Analytical 
Reasoning.and  Logical  Diagrams.  S2S9.95 

Micro-Deutsch 

MICRO-DEUTSCH  set  includes  24  grammar  lessons,  covering 
all  materials  of  an  introductory  German  course.  Four  test  units 
also  included.  Grammar  lessons  use  substitution  transform- 
ation drills,  item  ordering,  translations  and  verb  drills  Drill 
vocabulary  based  on  frequency  lists.  Suitable  lor  use  with 
any  high  school  or  college  textbook.  Extensively  field  tested 
at  SUNY.  Stony  Brook.  APPLE*,  PET*,  3179.95 

Isaac  Newton  +  F.G.  Newton 

Perhaps  the  most  fascinating  and  valuable  educational  game 
ever  devised  •  ISAAC  NEWTON  challenges  the  players  to 
assemble  evidence  and  discern  the  underlying  'Laws  of 
Nature  "  that  have  produced  this  evidence.  Players  propose 
experiments  to  determine  it  new  data  conform  lo  the  Laws 
ol  Nature"  .  FULL  GRAPHICS  NEWTON  -  presents  all  data 
In  graphic  lorm.  This  game  is  suitable  lor  children.  Players 
may  select  difficulty  levels  challenging  to  the  most  skilled 
adults.  Both  Games  S49.95 


[j 


Krell  Software  Corp. 


"The  State  of  the  Art  in  Educalional  Computing" 

132D  STONY  BROOK  ROAD     SIOUV  BROOK  HY  1 1  ?gO  '  (']!6i  7'jl  ;,1.TJ 

Krell  Snftu',»re  Corp  hris  nti  t}i^ciM  tu«.  nith  Ihp  Cullegi'  FnllrtiUF  !:»rtmin.itiiMi 
B(«rii  ur  lh*>  hdlH  iihtiilrtl  T««.ling  &*T,it-p  Kietl  ii,  hijwt^'pT,  d  ^uppli^^  irf  priKJurl.^ 
r..  rhi?  t  T.S  N  V  S    rrsidenn,  aM  ■ii.lpi  la« 

PROGRAMS  AVAILABl.F  FOR  THt  THSHO,  APPLC  II.  PtT  &  ATARI 
*  Tradeinarki  ni  Appt,^  Ciimp  Corp  .  Tdndt   Ctirp  .   Comrntjd^up  (  (jrp  ,  .Alrtn  (.  orp 
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Sometimes  tlwse  beautiful  Atari  graphics  can  take  a  long 
time  to  create.  This  prop-am  eases  your  task  by  adding  to 
the  graphics  com^nands  already  in  BASIC. 

Atari 
Sketchpad 

Todd  Mowbray 
Burlington.  Ontario 


This  program  is  dedicated  to  those  Atari  owners 
who  use  the  graphics  modes  on  their  machines 
frequently  for  pictures  and  graphics  displays.  This 
program  replaces  the  need  to  tvpe  out  commands 
such  as  DRAWTO  and  PLOT,  and  it  also  can 
correct  mistakes.  It  uses  the  Graphics  modes  with  a 
text  window  (modes  3-8)  and  can  be  run  on  8K. 
However,  on  the  8K  machines  the  high-resolution 
graphics  are  unattainable,  due  to  the  memory 
usage  for  the  display.  There  are  seven  commands 
to  be  used  within  the  program:  Plot,  Drawto,  Erase, 
Change  Modes,  Clear  Screen.  Print  Out  and  Quit. 
All  of  the  commands  use  short  ibrms  such  as 
"p"  for  "plot."  The  commands  and  their  short 
forms  are  reviewed  below. 

Plot;  Short  form  "p".  This  is  the  .same  as  the 
BASIC  PLOT,  and  as  long  as  the  values  are 
within  the  specified  ranges  (see  below)  they 
will  he  plotted. 

Drawto:  Short  form  "d".  This  is  the  same  as 
the  BASIC  DRAWTO,  and  the  same  is  true 
about  the  values. 

Erase:  Short  form  "e".  This  is  a  built-in  com- 
mand that  is  well  used  once  you  get  a  pictiue 

Table  L  Maximum  values  for  Graphics  modes  3  to  8. 


Graphics 

Mode 

Horizontal 

Vertical 

3 

40 

20 

4 

80 

40 

5 

80 

40 

6 

160 

80 

7 

160 

80 

8 

320 

160 

Of  course,  when  you  use  these  values,  re- 
member that  the  upper  left  hand  corner  is 
0,0.  For  Graphics  mode  8,  the  x  axis  or 
horizontal  maximum  number  is  319.  This  is 
because  the  Atari  starts  at  zero  instead  of 
one  for  addressing  to  the  screen. 


or  graphics  display  nearly  done.  It  erases  the 
last  line,  or  PLOT  command,  that  was 
entered. 

Change  Modes:  Short  form  "cm".  This  com- 
mand display  changes  the  Graphics  modes  for 
you,  to  any  desired  mode  (3-8). 

Clear  Screen:  Short  form  "cs".  This  one  is  self- 
explanatory. 

Print  Out:  Short  form  "po"-  This  is  another 
Table  2:  Variables 


Variables 

A$,A,B,X(I),Y(I),AA,BB,T 

A$  -  holds  the  commands  that  were  entered 
(p  and  d) 

A,B  —  present  location  of  "pencil"  on  screen 

X(I),  Y(I)  ~  old  values  of  A  and  B 

AAjBB  —  maximum  values  for  the  Graphics 
mode 

T  -  a  counter  for  the  number  of  commands 
(p  and  d),  and  also  helps  to  keep  track  of 
old  commands 

50 -dimensions  A$,C$,X(I),Y(I),  and  T 

100-105 -Title 

115-120  —  set  up  Graphics  mode 

121-123  -  read  in  values  for  AA  and  BE 

125  -  sets  Graphics  mode 

150-195  -  wait  for  command,  and  if  proper 
one  is  used,  branch  to  the  appropriate 
subroutine. 

500-525  -  plotting  subroutine.  Check  values 
and  at  line  5 15  add  command  to  A$,  and 
vahies  to  X{I)  and  Y(l). 

750-775  -  DRAWTO  subroutine.  Check 
values,  and,  if  correct,  add  the  command  to 
A$  and  values  to  X(I)  and  Y(l). 

1000-1015  -  erase  subroutine;  erase  last 
command,  take  it  from  A$,  and  take  the 
values  away  from  X(l)  and  Y(I). 

1025-1080  -  print  out  subrotitine;  prints 
out  the  commands  (p  and  d)  and  their 
corresponding  values.  Will  print  out  20  of 
them  and  then  ask  for  a  number.  This  is 
only  designed  as  a  delay,  so  that  if  you  are 
%vriting  them  down,  you  will  have  time. 

5000  -  a  delay  subroiuine. 

And  that's  all  there  is  to  it.  The  program 
will  run  as  is,  or  it  could  be  changed  to  have 
a  Change  Color  command.  Happy  sketching! 


sccooeeeoscooooseoeooose 

QUALITY  PRODUCTS  FOR  ATARI  COMPUTERS 


Mv: 


\A/IFTWARE 


FROM    SWIFTY    SOFTXA/AF^E 


ic^QdOO 


ORDERED  BY  NASA 

Yes,  the  National 
Aeronautics  and  Space  Ad- 
minsitration  selected  these 
three  quality  products. 


HARDWARE 


TM 


DISK  SENTRT  ' 
An  ini»llB9«nl  digital  accnsofy  ^  your  ATAHi  aiO  Disk 
Di'ivfl.  lals  Y«J  sfllKltvBly  wrlls  dlQ  to  ExMh  sld«  ol  sinQle 
sidK]  and  wrrt«  prolKtaO  ^isks  DISK  SENTRY  cannol  harm 
your  drive  oi  odsk&.  Insulis  and  rsmovos  easily:  no  soldormg 
requifsd  DISK  SENTRY'S  LED  signals  syslsm  status,  prrven- 
ling  iccidenul  srasure  of  data  D15K  SENTRY  is  a  convenign] 
push  button  write-protKl  ovarnde  whicn  can  pay  for  itsalt 
with  your  lirsi  box  ot  disks.  £39.95 


SWIFTV  TACH  MASTER™ 

An  dccuraTe  disk  iptad  diagnostic  utihty  program  designed 
speciIicaUy  for  ATARI  810  [>sk  Drives  Ptovtdes  easylO' 
read  visual  maicalion  ot  the  soeed  ol  any  drive  tonredeO 
to  your  syslffm  Using  the  accuracy  ol  rnacfime  language, 
TACH  MASTER  oisplays  fjve  RPM  feaflirqs  per  second 
with  a  working  lachometef  accurate  to  V*  RPM  Allows 
you  10  adjust  your  arive(s}  to  Ixtory  specs  easily  and  at 
any  time  in  the  convenience  o'  your  own  home  Conws 
complete  Vhiin  easy  totollow  user  s  nnanual    %29  95 

SWIFTT  DATALINK  T* 

High  Quairty  Sman  Terminal  Comrriunicaiions  program  Easy 
to  USB  Mulli'Option.  M«nu  Driv«n  Full  perlonmancf 
L^pioaoing /downloading  Works  In  Duplex  or  Simplex  mode) 
supportiny  ASCII  and  ATASCM  trar\smission  Prmt^r  Dump. 
Scmrr  Dump  and  Disk  Search  options  Use  as  rerDote  ter- 
minal. Send/rective  and  itn  programs  and  data  Hits  Saves 
connect  lime  charges  with  commercial  services  Requires 
?4KRAM,  £10  Disk  Drive.  fiSO  Interlau  Or  equivalent,  83Q0r 
other  300  Baud  modem  (Printer  optional)  £39  9£ 


NEWQAMES 

HAUNTED  HILL  ■  ■■■  ft     PERSONAL  DATA  MANAfiEHENT 

In  this  super  garme  you  fight  bats  and  ghosts  in  ^yf  FILE-IT  Z  T*< 
the   dark   of   a   cemetery.   Tfiis   exciting,    all    '      - 
machine  language  game  has   arcade  quality 
Graphics  and  speed.  Requires  Joystick.  DISK 
ONLY.  $29.95 


TM 
TRIVIA  TREK 

A  multiple  choice  game  ot  trivia  fo^  one  or  two 
players  or  teams.  Corrtes  complete  with  fifty 
categories  of  trivia  questions  and  over  two 
thousand  multiple  choice  answers.  A  program 
(or  creating  your  own  trivia  questions  and  an- 
swers is  also  includetl.  Play  it  for  fun,  test  your 
knowledge  or  entertain  friends.  Parents  and 
teachers  can  also  make  up  questions.  Great  at 
parties.  32K  Disk  Only.  $29.95 


UTILtTIES 

DlSKfTTEmVEHTOBY  SYSTEM  ^^ 
Use  iriis  system  to  gain  conlrcl  of  your  expanding 
disk /program  inventory  Quickly  get  locations  ot  single  or 
multiple  copies  ol  your  programs  and  all  your  valuable  Hies. 
At\  maiuable  tool,  this  system  is  easy  and  convenient  to  use 
and  to  update  24K  disk  system  rfquired.  $2495  Printer 
suggested 

SWIFTT  UTILITtES 

A  valuat)le  collection  at  programming  uhlii^  for  the  ATARI 
programraaf.  This  DISK  ONLY  package  includes  iM  of 
Programming  Aids  I  arvQ  addiliorul  programs  designed  to 
make  programming  time  more  eflicwnt  Special  M£NU 
program  runs  txAh  saved  and  listed  programs.  REM 
REWOVtR  eliminates  REM  statements  so  programs  take  less 
core  and  run  tasier  PRINT  B?5  and  PRINTERS  custom  pnni 
programs  prepare  condensed,  irKlenled  and  paginated 
program  listings  on  your  ATARI  825  or  EPSON  MX-BO  pnn- 
ler  Listings  identity  machine  code,  graphics  arid  inverM 
video  ctiaraclers  VARIABLE  LIST  and  VARIABLE  PRINT 
programs  help  you  prepare  aiphat»ti2ed  annotated  list  of  your 
program  variaWes  A  delete  lines  utility  provides  convefnence 
of  line  deletion  wh^le  a  OOS  CALLER  gives  you  convenwnt  ac- 
cess to  many  DOS  ulilJIies  ivhile  your  piogram  is  in  core 
Diskltst  prepires  drsk  ^ciiet  latwis  Many  ot  ttwse  programs 
work  coresidant  with  each  other  and  with  your  program  Disk 
DfTveand  minimum  ol  J^KreQuirptJ.  S29.95 

raOQRAMMINB  AIDS  PACUfiE  I  ^^ 
Four  utility  programs  to  help  mcrease  programming  iflicioncy  r 
and  learn  more  at»ut  your  computer  RENUMBER  handles 
references  and  even  variables  Generates  Diagn<rshc  Tables 
for  programming  error  detection  PROGRAM  DECODER, 
DECIMAL  to  BCD  and  BCD  ID  DECIMAL  programs  gtve  you  a 
practical  way  of  studying  internal  piogram  represertation  and 
ATARI  numOer- conversion  proeedtjres  Comes  with  com- 
prefwnsivB  user's  manual  16K  cassette  J14,95.  24K  disk 
$1995 


This  is  Jerry  White's  popular  database  system 
for  filing  and  managing  personal  and  financial 
information.  Create,  store,  manipulate  and 
retrieve  all  types  of  data.  Special  fJmanclal  entry 
and  report  programs  create  a  powerfyl  personal 
accounting  system.  Monthly  Bar  Graph 
program  shows  financial  data  on  tfie  screen 
and/or  printer.  Supports  up  to  four  disk  drives  as 
well  as  the  Axlon  Ramdisk  (It  you  have  one). 
Mailirg  list  program  generates  mailing  labels  in 
one  or  two  across  format.  Extensively 
documented  In  a  ring  binder.  24K  Disk  and  Prin- 
ter. $49.95  +  $3.50  for  shipping  and  handling. 

FUN  "B- BAKES  11^" 

WORDGAMES,  POSSIBLE  and  LEAPFflOC  ghring  you  hours  of 
tun.  chailerfge  and  entertainment  W0RDGAME5,  two  games 
in  one.  contains  GUESSIT  -  a  deductive  alphabetic  reasoning 
game  tor  one  or  Two  players  and  WORDJUMBLE  ■  a  multiple 
word  descramoling  puizle  wilfi  play-on -word  hints  and 
myisiery  answers  insiructKms  show  how  you  can  substitute 
your  own  words.  Use  POSSIBLE  to  help  descramble  word 
jumWe  puzzles  or  to  create  your  own  All  letter/ number  torn- 
bmations  or  permutations  of  input  are  printed  lo  screen  or  op- 
tional printer  LEAPFROG  ts  a  Chinese -Checker  type  jumping 
game  in  which  you  try  to  position  two  sets  ol  arwmated  jum- 
ping frogs  rft  a  minimum  number  of  moves  16K  Cassette 
$19  95:  24K  Disk  $24  95  Disk  version  ot  GUESSIT  worhs 
with  VOTRAX  Type  "n"  TALK  A  real  crowd  pl«as«r 


**•******• 


ACCESSORIES 

VINYL  DUST  COVERS 

Cusfom  sewn  upholsiery  grade  vinyl  dusi 
covers  for  ATARI  800  and  400  compulBrs  and 
the  810  and  825  peripherals.  Prolectlnfl  your 
equipment  when  not  in  use.  these  crisp  black 
covers  go  well  wltti  any  decor.  Specify  modsKs) 
when  ordering.  S14.9S  each. 


•jf^''  .vcf'  rp^: 


^^ 


O'rr         A-'^.CM       ,\0.v5.^ 


i  I  ■H'iiTioorrT-rrrinnrior>nnnrnToorx^bricioooLMXMJL>iLJOtioogo 


send  check   or   money  order  including  J2.M 
Shipping  and  IHandling  to: 

SWIFTY  SOFTWARE,  INC. 

—         M  BROAD  HOLLOW  ROAD 
MELVILLE,  N.T.  11747 

|516|  549-9141 

N.r.  Rflhlintl  Hi  7ViK  illMttI  -. 

V  t*nd  f«r  IfH  utitoQiH  dufti  dtdtn  irtd  c.o.d. 't  tcctpM  'F 

ij©i9S1.  i9B2SwiftyS(iftwar«,  Inc  |( 

XftOTE:  ATARI*    is  a  rtglsltrM  tradarrurk  of  Atari  Inc..  l  |  | 

X  Warner  Comtnunfcations  Company  and  all  rfftprvncss  lo  1 1 

X  ATARI*  sliould  tH  so  noted  0 


w^^- 


DEALER  INQUIRIES  INVITED 

Atori  is  a  registered  trademark  of  Atari.  Inc. 


74 


COMPUTEl 


August,  1982  Issue  27 


function  that  was  one  of  the  purposes  in  creating 
the  Atari  Sketchpad  -  to  keep  track  of  the 
PLOT  and  DRAWTO  commands  that  were 
entered,  and  the  vakies  that  were  with  them. 
This  is  usually  done  after  the  masterpiece  is 
created.  The  computer  will  print  out  the  com- 
mand as  either  a  "d"  or  a  "p"  corresponding  to 
PLOT  and  DRAWTO.  Also,  when  you  erase 
something,  the  values  and  the  command  are 
also  erased,  so  that  you  get  a  printout  of  the 
steps  it  took  to  generate  the  picture;  vou  don't 
get  false  values. 

Quit:  Short  form  "q".  This  is  also  self- 
explanatorv. 


250)  , C«(2)  , X  <250)  , Y ( 250 )  :fl*=" ":T-1 

CS  1:SETCDLDR  2 , O , 0 : SETCOLOR  0,4,4 

"flTflRI  SKETCHPAD  1.1" 

ON  0,4:?  #6; "BY  TDDD  MOWBRAY" 

5000 

EAR>ENTER  BRflPHICS  MODE  (3-B)"5:IN 

OR  M>8  THEN  7     "{:UP>"!GOTD  115 
1  TO  M-2:READ  AA,BB:NEXT  I 
9, 19, 79, 39, 79, 39, 159, 79, 159, 79, 319 


CS  M:BETCDLOR  2,0,0:C0L0R  1 
EAR>COMMAND"; : INPUT  C* 
"-  THEN  150 


50  DIM  A«( 

100 

6RAPH1 

:?  •6; 

101 

POSITl 

105 

GQSUB 

110 

REM 

115 

?  "CCL 

PUT  M 

120 

IF  M<3 

121 

FDR  1  = 

122 

DATA  3 

,  159 

123 

RESTOR 

125 

GRAPHI 

150 

?  "  tCL 

155 

IF  C*  = 

l&O 
165 
170 
175 
IBO 
IBS 
190 
195 
500 
505 
510 

515 

520 

525 
750 
755 
760 

765 

770 

775 
1000 
1005 
1010 

1015 

1025 

1050 
1080 

1090 
5O00 


IF  C«="P" 
IF  C«="D" 
IF  C*=-"E" 
IF  C«="CS 
IF  C«=-"CM 
IF  C*=."QT 
IF  C»'="PO 
BOTO  ISO 
7  "tCLEAR 
IF  A<0  OR 
IF  A>AA  O 
TES" : BOSU 
PLOT  A,B 
:  T-T-H 
IF  T>249 
DTQ  1025 
BOTD  150 
?  "tCLEAR 
IF  A<0  OR 
IF  A>AA  O 
TES":60SU 
DRAWTO  A, 
=BsT=T+l 
IF  T>199 
5 

SOTO  150 
REH  ERAS 
IF  T<2  T 
COLOR  O: 
LOT  A,B: 
A» (LEN(A 
D  150 
GRAPHICS 
DRAWTO": 
7  A* ( I ,  I 
7  -WANT 
UT  C*: IF 
BOTO  125 
FOR  1=1 


THEN  SCO 

THEN  750 

THEN  lOOO 
"  THEN  A*-" "sT-1 :eOTO  125 
"  THEN  A*=" ": T=l :BOTO  110 
■■  THEN  END 
"  THEN  1025 

>PLOT  WHERE  < X , V ) " ; : I NPUT  A, B 

B<0  THEN  500 
R  B>BB  THEN  ?  "ILLEGAL  COORDINA 
B  5000: GOTO  500 
X  <  T  >  =  A  :  Y  (  T  )  =B  :  A«  (  LEN  (  A*  )  +  1  )  -  •■  P  " 

THEN  ?  " CCLEARJALLOWED  LIHIT":B 


>DRAWTO  WHERE  ( X , Y )";: INPUT  A, B 

B<0  THEN  750 
R  B>BB  THEN  ?  "ILLEGAL  COORDINA 
B  5000: GOTO  750 
B:A«CLEN<A*)+n-"D":X<T)=A:Y<T) 

THEN  ?  "ALLOWED  HMIT"!QOTO  1 02 


HEN  150 

PLOT  A,B:DRAWTO  X « T-2 > , Y ( T-2 ) : P 
DRAWTO  X <T-2) , Y(T-2) :C0LOR  1 
«))="  ":T  =  T-1 J  X <T)=0: V(T)=0:BOT 

OsSETCOLOR  2,0,0:7  "P-PLDT   D= 
?  :?  :?  :FOR  I=-l  TO  T-1 
)  ;  "  <  "  ; X ( I )  s  "  ,  " 5 Y < I )  ;  " >  " sNEXT  I 
TO  SKETCH  ANOTHER  P I CTURE " ; ! I NP 

C»=="N"  THEN  END 


TO  lSOO:NEXT  I ! RETURN 


c 


Good  news  for  kids . . . 


4  new  programs  for  the 
Atari® 400™ or 800"  computer: 


Robby  looks  great  in  color. 


aofeUOGIC 


CommunicatiotTS  Corp. 
713  Edgebrook  Drive 
Champaign,  I L  61820 
(217)  359-8482 
Telex:  206995 


AT-AG1  (arcade  game) 

ROBBY  THE  ROBOT  CATCHER 

Baby  robots  are  falling  from  the  skies.  Catch  them  if  you  can.  32K 

AT-FA1  (fantasy  adventure) 

ADVENTURE  ON  A  BOAT 

Go  fishing  for  points  in  the  waters  of  Fantasy  where  anything  can  happen.  32K 
AT-FA2 

GHOSTLY  MANOR 

Find'  a  magic  key  to  defeat  the  evil  spirits,  before  they  can  do  the  same  to  you,  32K 

AT-FA3 

THE  BLACK  FOREST 

Explore  the  Black  Forest  in  search  of  the  Sfe-giving  waters  of  Amrita.  And  beware  of 
demons  along  the  way.  4eK 


High  Quality,  Pure  Fun . . . 

for  ages  7-12.  Cassette  $19.95,  Disk  $24.95      => 

See  your  dealer. 

For  direct  orders  add  $1.50  and  specify  UPS  or  first  class  mail.  Illinois  residents  add 
5%  sales  tax.  Visa  and  MasterCard  accepted. 
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For  I  he  Apple  11,  this  simulates  chemist}-}'  experiments  fo> 

i'lemcntm-y  students.  It  includes  a  list  of  choices  and 
animated  gr-apliics. 


Chemistry  Lab 


Joanne  Dovis 
Kew  Gardens,  NY 


"Chemistrv  Lab"  encourages  elementary  school 
stiKlents  lo  hypoUiesi/.e  and  review  concepts  by 
allowing  iheni  to  dii]3!icale  laboratory  experiences 
in  ( lietnistry.  It  uses  standard  chemical  indicators 
to  identily  a  varielv  of  substances  as  acids,  bases, 
sugars,  or  starches. 

The  program  is  menu-driven.  After  choosing 
a  topic,  the  student  is  shown  instructions,  followed 
bv  a  picture  of  an  eycdropper  containing  the 
indicator  (in  the  appropriate  color),  a  beaker  (con- 
taining the  material  to  be  tested),  and  tiie  material 
and  indicator  names.  The  student  predicts  the 
result  of  the  test,  as  he  or  she  would  before  con- 
ducitug  a  laboratory  experiment,  and  INPUTs  the 
prediction. 

When  the  test  is  carried  out,  the  eyedropper 
releases  its  contents  drop-by-drop  and  the  beaker 
nils  witli  liquid,  its  color  incHcating  the  presence  of 
acid,  sugar,  etc.  Comments  then  reinforce  the 
material's  classification. 

Fhis  procedme  is  repeated  to  lesl  four  more 
substances.  More  items  can  easily  be  added  by 
DIMensioning  the  arrays  and  adding  more  DATA. 

Two  Special  Techniques 

Two  of  the  techniques  used  in  diis  program  should 
be  of  special  interest.  The  animation  is  created  by 
alternating  between  color  and  black  and  by  time 
dela\s  caused  b\  emptv  FOR/NEXT  loops.  The 
inside  of  the  dropper  is  blacked  out  a  line  at  a  time, 
with  the  delay  making  the  action  visible.  The  previ- 
ous position  of  the  drop  is  blacked  out  and  then 
redrawn  at  a  new  location.  Then  the  Ijeaker  is 
filled  up,  a  line  at  a  time. 

Since  the  sugar  and  starch  test  required  virtu- 
ally the  same  instiuctions,  a  way  had  to  be  found  to 
make  the  few  alterations  needed.  The  changes  are 
RKAD  in  from  DATA  statements  and  inserted  into 
I  be  message. 

A  science  curriculum  can  be  made  to  come 
alive  with  animated  laboratory  experiments.  Try  it 
anci  see. 


Table  1.  VARIABLES 

A$:  GET  response 

AN$:  Answer  INPUT 

B$:  Sugar  or  starch? 

BEAK:  Color  in  beaker 

C$:  Color  name  of  indicator 

CH$:  Menu  choice 

DROP:  Color  in  dropper 

ID$,  IH$,  IR$:  Correct  identily 

IN$:  Name  of  indicator 

N$:  Acid  test  materials 

Nl$:  Sugar/starch  test  materials 

P:  Drop  position 

S,SO:  Sound 

TT:  Time  delay 

X:  Counter 

Y:  DATA  Hag 


Table  2.  SUBROUTINES 

1000  .Acid  test 

2000  Starch  lest  variables 

2500  Sugar  test  variables 

3000  Sugar/starcli  instructions  and  tests 

4000  RE.AD  data  into  array 

5000  Grapliics  outline 

6000,  6500  Animation 


0  REM  BY  J.  DAVIS 
10  REM  CHEM  EXPER 
20  TEXT  :  HOME 

30  VTAB  8:  HTAB  15:  PRINT  •■**************" 

4  0  HTAB  15:PRINT"WELC0ME  TO  THE" : HTAB  15 :P 

RINT"CHEMISTRY  LAB" : HTAB  15:PRINT" 

50  FOR  TT  =  1  TO  4500:  NEXT 

6  0  HOME  :  VTAB  5:  PRINT  "CHOOSE  TEST  1,  2, 

OR  3:":  PRINT  :  HTAB  5:  PRINT  "1. 

ACID": HTAB 
6  5  HTAB  5:  PRINT  "4.  QUIT" 
70  GET  CH$:CH  =  VAL  (CH$):  ON  CH  GOSUB  100 

0  ,2000,2500,100 
80  TEXT  :  GOTO  60 
100  END 

1000  REM  ACID/BASE***PHENOL 
1020  REM  INSTRUC 
1025  GOSUB  4000 
1030  TEXT  :  HOME 

1040  PRINT:PRINT:PRINT  "YOU  ARE  GOING  TO  TES 
T  SOME  MATERIALS  TO":  PRINT  "SEE  I 

F  THEY  ARE  ACIDS 

1041  OR  BASES.  THE":  ?  "INDICATOR  WILL  TURN  ~ 
";:  INVERSE  :  ?  "PINK";:  NORMAL  :  ? 
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1042  "  IN  AN  ";:  INVERSE  :  PRINT  "ACID";:  NO 
RMAL  :  PRINT  "." 

1045  PRINT  :  PRINT  "TYPE  "; :  INVERSE  :  PRINT 
"A"; :NORMAL:PRINT"IF  YOU  THINK  TH 

AT  THE  MATERIAL": 

1046  PRINT  "IS  AN  ACIS.":  PRINT  "TYPE  ";:  IN 
VERSE  ;  PRINT  "B"; :  NORMAL  :  PRINT 

"IF  YOU  THINK 

1047  THAT  THE  MATERIAL":  ?  "IS  A  BASE." 

1050  PRINT  :  PRINT  "HIT  ANY  KEY  TO  BEGIN.":  ~ 

GET  A$ 
1070  HOME 

1150  FOR  X  =  1  TO  5 
1152  DROP  =  15:  GOSUB  5000 
1155  VTAB  21 
1160  PRINT  "INDICATOR:  ";:  INVERSE  :  PRINT  " 

PHENOLPHTHALEIN";  NORMAL 

1180  PRINT  :  INVERSE  :  PRINT  "A";:  NORMAL  :  ~ 
PRINT  "CID  OR  "; :  INVERSE  :  PRINT  ~ 

B  ;  : 

1181  NORMAL:PRINT  "ASE  ?":GET  AN?:  IF  AN$  <  ~ 
>  "A"  AND  ANS  <  >"B"  THEN  HOME: GOT 
01155 

1190  IF  ID$(X)  =  "A"  THEN  BEAK  =  11:  GOTO  12 

10 
1200  BEAK  =  DROP 
1210  GOSUB  6000 
1220  HOME  :  IF  ID$ (X0  =  "A"  THEN  PRINT  N$(X) 

; "  IS  AN  ACID.":  GOTO  1240 
1230  PRINT  NS{X);"  IS  A  BASE." 
1240  FOR  TT  =  1  TO  4000:  NEXT  TT 
1250  NEXT  X 

1400  FOR  TT  =  1  TO  1000:  NEXT  TT 
1500  RETURN 

2000  Y  =  1:  GOSUB  4000:  GOSUB  3000:  RETURN 
2500  Y  =  2:  GOSUB  4000:  GOSUB  3000:  RETURN 
3000  REM  STARCH/SUGAR  INSTRUCTIONS 
3010  TEXT  :  HOME 

3020  PRINT  :  PRINT  :  PRINT  "YOU  ARE  GOING  TO 
TEST  SOME  MATERIALS  TO":  PRINT  "S 

EE  IF  THEY 

3021  CONTAIN  ":B$  (Y) ;".":  ?  :  ?  "THE  INDICAT 
OR  WILL  TURN  " ; :  INVERSE  :?C$(Y);: 

3022  NORMAL  :  PRINT  "  IN  A  ":  INVERSE  :  PRIN 
T  B$ (Y) ; :  NORMAL  :  PRINT  "." 

3030  PRINT:PRINT  "TYPE  ";:  INVERSE  :PRINT  "Y 
";:  NORMAL:PRINT  "  IF  YOU  THINK  TH 

AT  THE  MATERIAL": 

3031  PRINT  "CONTAINS  ";B$(Y);"  ." 

3040  PRINT  :  PRINT  "HIT  ANY  KEY  TO  BEGIN.":  ~ 

GET  A$ 
3050  HOME 

3060  FOR  X  =  1  TO  5 
3070  DROP  =  P(Y):  GOSUB  5000 
3080  VTAB  21 
3090  PRINT  "INDICATOR:  " ; :  INVERSE  :  PRINT  I 

NS (Y) :  NORMAL 
3092 
3094 
3  096 
3100  PRINT  "NOW  TESTING; 

N1$(X) :  NORMAL 
3110  PRINT  :  INVERSE  :  PRINT  B$  (Y)  ;  :  NORMAL  "■ 

:  PRINT  "  (Y/N)  ?":  GET  ANS 
3120  IF  AN$  <  >  "Y"  AND  AN$  <  >  "N"  THEN  HOM 

E  :  GOTO  3080 
3130  ON  Y  GOSUB  3500,3600 
3140  FOR  TT  =  1  TO  4000:  NEXT  TT 
3150  NEXT  X 


INVERSE 


PRINT 


3  200  RETURN 

3500  REM  STARCH  MESSAGE 

3510  IF  IH$(X)  =  "S"  THEN  BEAK  =  3:  GOTO  353 

0 
3520  BEAK  =  DROP 
3530  GOSUB  6000 
3535  HOME 
3540  IF  IH$(X)  =  "S"  THEN  PRINT  N1$(X};"  CON 

TAINS  STARCH.":  GOTO  3560 

3  550  PRINT  N1$(X);"  DOES  NOT  CONTAIN  STARCH. 

tt 

3560  RETURN 

3600  REM  SUGAR  MESSAGE 

3610  IF  IR$(X)  =  "S."  THEN  BEAK  =  9:  GOTO  362 
5 

3620  BEAK  =  DROP 

3625  GOSUB  6000 

3627  HOME 

3630  IF  IR$(X)  =  "S"  THEN  PRINT  N1$(X);"  CON 

TAINS  SUGAR.":  GOTO  3660 
3650  PRINT  NIS(X);"  DOES  NOT  CONTAIN  SUGAR." 

3660  RETURN 

4000  RESTORE 

4005  FOR  X  =  1  TO  5 

4010  READ  NS (X) ,ID$ (X) ,N1${X) ,IH$ (X) ,IR$ (X) 

4020  NEXT  X 

4  030  FOR  X  =  1  TO  2 

4040  READ  B$  (X) ,C$ (X)  ,IN$(X)  ,P{X} 

4050  NEXT  X 

4060  RETURN 

5000  REM  SCREEN**OUTLINE  BEAK  AND  DROP 

5010  GR  :  COLOR=  10 

5020  VLIN  0,20  AT  14:  VLIN  0,20  AT  18 

5030  HLIN  15,17  AT  0:  HLIN  13,19  AT  6 

5040  HLIN  15,17  AT  21:  VLIN  21,24  AT  16 

5050  PLOT  9,28:  VLIN  28,38  AT  10 

5060  VLIN  28,38  AT  21:  HLIN  11,20  AT  38 

5065  REM  INSIDE  DROPPER 

5070  COLOR=  DROP 

5080  VLIN  15,20  AT  15:  VLIN  15,20  AT  16:  VLI 

N  15,20  AT  17 
5500  RETURN 
6000  REM  ANIMATION 
6010  COL0R=  0 
6015  P  =  31;S  =  -  16336 
6020  FOR  G  =  15  TO  20 
6025  PLOT  16, P 
6030  HLIN  15,17  AT  G:SO  =  PEEK  <S>  -  PEEK  <S 

>  -  PEEK  <S> 
6033  GOSUB  6500 

6035  FOR  TT  =  1  TO  400;  NEXT  TT 
6037  COLOR=  0 
6040  NEXT  G 

6050  FOR  TT  =  1  TO  400;  NEXT  TT 
6100  COLOR=  BEAK 
6110  FOR  G  =  37  TO  32  STEP  -  1 
6120  HLIN  11,20  AT  G:  FOR  TT  =  1  TO  250;  NEX 

T 
6130  NEXT  G 
6140  RETURN 

6500  COL0R=  DROP:P  =P  +  1:  PLOT  16, P 
6510  RETURN 
7000  DATA  SOAP, B, BREAD, S,S, LEMON  JUICE,A,CRA 

CKER, S,0, COLA, A, CHOCOLATE, 0,S,BAK I 

NG 
7  001  SODA, B, COLA, 0,S, VINEGAR, A, FLOUR, S,0 
7010  DATA  STARCH, PURPLE, IODINE, 13, SUGAR, ORAN 

GE, BENEDICTS  SOLUTION, 7 
30000  REM  BY  J.  DAVIS  © 


APPLE  SPEAKS 
INTELUGENTLY! 


The  people  who  dared  to  leach  Alan  to  tolk  ore  ogam 
challenging  the  microcomputer  estobllshment  with  the 
VOICEBOX  Speech  Synthesizer  for  Apple.  This  low  cost  intel- 
ligenl  peripheral  can  speck  ihousonds  of  words  unassisted, 
generated  directly  from  its  firmware  ROM  dic'ionary  lo- 
cated on  its  plug-in  card.  This  means  that  speech,  with 
variable  intonation  and  speed,  can  be  used  in  any  of  your 
apple  programs  without  ever  having  to  bother  loading  a 
disk.  And,  in  cose  you  want  to  expand  your  dictionary  to 
include  unusual  words  or  words  in  foreign  languages,  you 
can  easily  define  them  with  our  64  phonemes  and  store 
them  by  the  thousands  on  one  of  the  six  special  dtclionories 
provided  for  on  our  disk. 

In  addition  your  VOICEBOX  for  Apple  can  be  easily  coded  to 
sing  on  key  with  uniform  barlenglhs  and  you  can  store 
(record)  your  songs  on  disk,  retrieving  and  modifying  sec- 
tions whenever  you  wont.  With  the  disk  system,  you'll  also 
enjoy  on  educational  random  sentence  generator  end 
graphic  speech  animalion!  The  VOICEBOX  for  Apple  wil 
run  on  32K  Apple  II  with  Applesoft  or  Apple  II  Plus  systems 
equipped  with  sixteen-sector  disk  drives.  VOICEBOX  for 
Apple  comes  with  loudspeaker  ond  disk.  The  A  ien  Group 
olso  makes  a  less  expensive  VOICEBOX  for  Apple  with  oh 
features  (including  expandable  disk  dictionary),  but  ex- 
cluding firmware  ROM  and  singing  capability.  Speaker  is 
optionol  on  this  unit. 


For  Alan  users, 
the  VOICEBOX  for 
16K  and  up  Atar 
plugs  directly  into  the 
serial  port.  No  extra  cables  ore 

needed  ond  no  speoker  is  needed  since  the  speech  comes 
direcHy  over  your  TV  monitor.  This  unit  hos  all  speech  syn- 
thesis features  except  singing  and  firmware  ROM. 

AL-3001  VOICEBOX  for  Apple.  With  firmwore  ROM,  singing 

capability  and  speaker  S215,00 

AL-3501  VOICEBOX  for  Apple,  Withou'  firmware  ROM, 

singing  capability  and  speoker  S  139.00 

AL-4001  Speaker  for  AL-3501  (the  AL-3501  will  also  work 

with  any  ether  speoker)  515.00 

AL-5001  VOICEBOX  for  Alan       SI  69.00 

All  mail  orders  ore  on  o  10  day  moneyback  guorontee  if 
you're  not  completely  satisfied.  When  ordering  enclose 
check  or  money-crder  or  stole  VISA  or  MASTERCARD  num- 
ber. Send  mail  orders  to 

THE  ALIEN  GROUP 

27  West  23rd  Street 

Dept.  CU-2 

New  York,  New  York  1  00 1  0 


or  Telephone  orders 
from  1  0  AM  to  6  PM 
New  York  time 
(212)924-5546 


ALSO  AVAILABLE  AT  LEADING  COMPUTER  STORES 
THROUGHOUT  THE  WORLD 


COMPUTE! 

is  looking  for 

applications 

articles 

on 

Sinclair  ZX-81 

Texas  Instruments 

Ti-99/4A 

and 

Radio  Shock 

Color  Computer. 


If  you're  interested  in  Apples, 

call  MAUG. 


4 

^^^^V       MAUG  is  a  Special  Interest  Group 
^^^^      (iSIG)  of  Apple"  users  on  the  CompuServe 
Information  Service.  SIGs  are  active  and  growing  groups 
of  individuals  who  share  a  common  interest  and  form 
an  "electronic"  club  using  the  CompuServe  Information 
Service  as  its  communications  medium.  Share  advice  and 
exchange  information  with  other  Apple  users  across  town 
or  anjrwhere  around  the  country. 

We  think;  you'll  like  the  CompuServe  Information  Service: 
CB  simulation,  electronic  mail,  news  wires,  financial 
information,  games,  data  bases,  programming  languages, 
big  mainframe  computer  power  and  free  data  storage.  All 
for  a  basic  charge  of  only  S5.00  an  hour  nights  and  week- 
ends. All  you  need  is  your  Apple,  a  modem  and  some  inex- 
pensive software.  The  software,  and  a  free  demonstration, 
are  available  at — of  all  places — a  Radio  Shack"  Computer 
Center.  CompuServe  Information  Service,  5000  Arlington 
Centre  Blvd.,  Columbus,  Ohio  43220.  (614)  457-8650. 


CompuServe 
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A  Monthly  Column 


The  World 
Inside 

The  /^ 
Computer 


-w 


Fred  D'lgnazio  is  a  computer  (-nlhusiasl  ;iti(i  ;i!uliorol  several  books  on  roin])iners  I'oi-  voinig  people,  lie  is  prcseiulv 

working  on  [vvo  major  projects:  he  is  writing  a  scries  of  books  on  how  to  create  graphics-ancl-soiincl  ailveimne  ,sr;unes. 

He  is  also  workinsron  a  computer  mvsierv-and-adventure  series  i'or  \-oiing  people. 

As  the  lather  oi'twn  \oungf  ciiildreii,  Fred  has  become  conccriiccl  with  inttodiiciug  the  coiiipiiti-r  in  chiiiheii  as  a 

wonderful  tool  raiher  than  as  a  forbidding  elecli-onic  device.  I  lis  cohimn  appears  nioiilliK  in  COMPUTE! 


Build  Your  Own 
Computer  Friend 


Fred  Dlgnozio 
Associate  Editor 


Catie  iiopped  down  the  steps  and  jumped  oiil  of 
tlic  l^righi  vellow  school  htis.  Slu'  nislicd  hoiiic. 

She  burst  into  the  kiiclien,  clialleretl  lo  her 
father,  munched  a  granola  bar,  then  headed 
straight  for  the  computer. 

She  tin"ned  tiie  coiiipuier  on. 

A  smiling  cartoon  face  appeared  on  the  screen. 
I'nfler  the  face,  in  bright  orange,  a]5pcared  tlie 
words  -HI!  I'M  GEDfYOU  TLRNKl)  MK  ONI 
WHO'S  OUT  THERE?" 


Catie  searched  the  keyboard,  then,  pei  king 
I  he  keys  f>ne  at  a  time,  she  tvpcd  "(^-a-i-i-e"  and 
pies-sed  the  RETURN  button. 

"CATIE,  BABY!"  tvped  the  computer.  "I 
WAS  GETTING  LONELY.  HERE'S  A  KISS  FOR 
TURNING  ME  ON.  SSSMOOOOCH!'' 

Catie  tvped  "k-i-s-s"  and  pressed  RE'lURN. 

"YUM'  THAT  was  NICE.'  ihe  computer 
said.  "CATIE.  IS  TODAY  A  SCHOOL  1)A\'?" 

"Yes."  tvped  Catie. 

'IS  SCHOOL  OVER.  CATIE?"  asked  the 
comjuiter. 

"Yes."  Catie  typed. 

"WHAT  DID  YOU  DO  AT  SCHOOL 
TODAY,  CATIE?"  the  computer  asked. 

Catie  told  the  computer  about  her  Held  irijj  to 
the  dairy  farm,  how  she  squeezed  a  cow's  udder 
and  milk  stjuirted  out,  how  she  got  her  sneakers 
miiddv  in  the  cow  bai'n,  and  how  llie  farmer's  wife 
servecl  everyone  fresh  milk  and  chocolate  chip 
cookies.  "Now  Em  home, "  she  concluded. 

"I'M  GLAD  YOU'RE  HOME.  CA  LIE.  I 
MISSED  YOU,"  the  computer  typed.  "WANT  TO 
PLAY?" 

"Sure."  tvped  Catie.  "What  game?" 

"HOW  ABOUT  ONE  OF  THESE, "  said  the 
computer.  A  list  of  (Katie's  favorite  game  programs 
appeared  on  the  screen.  Alongside  each  j^rogram 
was  a  number.  There  were  vvorcl  games,  inmiber 
games,  storybook  games,  motor-skill  games,  and 


PflOf&' 


l^'^'^'feeOB 


IP  J  CAN  0ST  -TM5RE  IN  TIME  WlTH  A^  MEW 
-TUTO?!  AL .  1  CAN  MELP  CRBI E . 


NOW  15  yc>^ 

AND  THE 
TRfCKV 


TUNE  IK  V\E^  MOHW  RsR 
ANtJTHS^  ivSTEROlD  HANGER. 


TRICKY  TUTORIALS  (tm) 

There  ^te  many  mings  tnai  the  ATARI  computers  can  c3o  esltier  better,  or  easier 
than  oitifl'  small  computers  The  fol'owing  series  of  programs  is  designed  let 
anyonfi  who  is  al  least  familiar  wilh  BASIC  programming  What  each  tutorial  oHers 
IS  similar  to  an  extefisive  magazine  article  with  all  Oiscus5ion  m  as  simple 
language  as  possible,  plus  you  get  Many  examples  aireafly  typed  in  and  runnmq. 
The  inslrut:tion  manuals  range  from  10  to  30  pages,  and  some  tutorials  till  up  a 
compieie  tape  or  disk  Tfiere  is  hlUe  overlap  in  what  is  taught,  so  anyone  wanting 
to  know  all  they  can  should  buy  ttiem  all  (m/  tfanke]-  ihaiilfS  you).  ATARf  buys 
these  from  us  to  use  m  iraming  then  own  people"  Rave  reviews  have  Seen  puti- 
lished  in  ANTiC,  ANALOG,  CREATIVE  COMPUTING  and  Sven  INFOWORLD  Yoj 
trust  INFOWORLD,  donl  you^ 

TTiCI:  DISPLAY  LlST,S-This  program  teaches  you  how  to^Uer  the  program  in  Ihe 
ATARI  thai  controls  Ihe  lormai  of  Ihe  screen  Normally,  when  you  say  Graphics 
S  ■,  the  machine  responds  with  a  (arge  Graphics  3  area  at  the  top  ot  the  screen  and 
a  small  tej<t  area  al  ihe  Potlom  New.  you  will  t)e  aPfe  tn  mix  various  Graphics 
modes  on  Ihe  screen  at  the  same  time  The  program  does  all  ot  the  dilticult  Itiings 
[like  counling  scar^  lines)  You  wilt  quickly  Ije  able  la  use  the  subroutines  included 
m  your  owrt  programs 
iGKTapeor  2^K  Disk  S19.95 

TT  j*2:  HDRIZONTAL/VEaTICAL  SCRQLLING-The  inlormation  you  put  on  the 
screen,  either  GRAPHICS  or  TEXT,   can   be  moved  up,  down,  sideways,  or 

dhagonally  We  provide  the  basFC  methods  and  leave  the  J^esl  up  to  your  skill  and 
imaginahor^   Includes  Ifl  examples  lo  get  you  started,  with  several  using  a  small 
machine  Janguage  sutjroutir^e  lor  smoothness. 
16K  Tape  or  ^'iK  Disk  S19.95 

TT  #3;  PAG£  FLIPPING— Now  you  dnn'l  have  to  redraw  Ihe  screen  every  time  yOj 
change  the  picture  or  texi  Vou  will  learn  how  to  have  ihe  computer  draw  the  next 
screen  you  want  lo  see  wliile  you  are  still  ipokmg  at  the  previous  screen,  then  fiia 
to  It  mstantly,  Vou  wont  see  it  being  drawn,  so  a  complicated  picture  can  seem  to 
jusi  appear  Depending  on  your  memory  size  and  which  graphics  or  text  modes 
you  are  using  you  can  mstantly  look  at  up  to  50  pages.  The  basic  meiho<]  takes 
only  9  lines  and  the  uselulness  is  inhnite 
16K  Tape  or  2aK  Disk  $19.95 

TT  §A:  BASICS  OF  A>IIMATION-This  program  shows  you  how  to  animate  simple 
shapes  iWJth  some  sound)  using  tne  PRINT  and  PLOT  commands,  and  it  also  nas  a 
nice  hlile  PLAYER/MISSILE  GRAPHICS  garrte  you  can  leatn  from  The  P/M  exam- 
ple IS  eKplamed  and  will  get  you  sianed  on  ihis  complicated  subject  (more  lull^ 
explained  in  TT  #5)  This  would  be  ar^  exceiieni  way  lo  start  making  your  programs 
come  alive  on  the  screen  with  movemeni^  Recommended  for  beginning  users. 
16K  Tape  or  2iK  Disk  S19.95 

TT  #5:  PLAVEfl/ MISSILE  GRAPKiCS-Learn  to  write  your  own  games  and  other 
animated  appi, cations'  The  tutorial  begins  with  many  smal  examples  thai  compli- 
meni  Ihe  50  page  manual,  then  gradually  builds  up  lo  a  complete  game  wher^ 
everyihing  you  need  to  know  is  fuiiy  eKpfained  Also  included  are  two  machine 
language  utilmes  mat  you  can  use  to  animate  Players  with  from  BASIC.  Next  ws 
include  two  ot  Ihe  best  editors  curreniiy  avaiEabte:  or^e  lor  editing  playlield  shapes 
(backgroundsi.  and  one  to  edit  yojr  players,  and  all  in  gtorious  Technicolor!! 
Everyinmg  except  tne  two  editots  run  m  16K  Tape  or  32K  Disk,  SZ9.95 

TT  #6:  SOUND  AND  MUSIC— Unless  you  have  spent  many  years  experimenting 
with  the  tour  voice  channels,  you  will  learn  a  lot  trom  this  one'  Learn  to  play  stan- 
dard r>oles.  chords,  and  whole  songs  usmg  some  simple  'tricks'  One  ol  the 
rucest  parts  ^re  the  exampFes  ol  special  soured  etlects  that  you  can  reler  ts 
whenever  you  need  a  sound  lor  a  program  or  to  impress  a  friend  This  program  will 
£)e  ot  mteresi  to  all  ages  and  levels  ol  experience! 
16K  Tape  or  2aK  Disk  $19.95 

SPECIAL  DISCOUNT 
Order  IN  first  $ix  tutorials  in  a  3-ring  binder  Ht  $99.95,  a  $30. OD  savings! 

TT  fJ:  DDS  UTILITIES-We  at  Educational  Software  have  been  shocked  by  some 
ol  the  prices  others  are  charging  lo  olfer  you  small  uhlilies  lo  help  m  the  use  gI 
your  Disk  Drive  We  now  olfer  you  all  ol  the  loilowmg  plus  explanation  as  to  how 
each  was  wr«ner>,  and  how  la  use  them:  A  UNIQUE  MENU  PROGRAM.  AN 
AUTORUN  SYS  BUILDER.  DISK  INSPECTOR  (LOOK  AT  SECTORS),  DISK  JACKET 
PRINTER,  AUTOMATIC  FORMATTER.  RECORD  SAVE  AND  LOAD  UTILITY. 
3?K  Disk  Only  S29.95 


MASTER  MEMORY  MAP  ()m) 

Ttiis  boofe  IS  the  most  vaiua&ie  source  of  information  lor 
your  ATARI  you  can  buy  it  starts  out  Oy  explaining  how 
to  PEEK  and  POKE  values  into  memory,  so  that  even  new 
computer  owners  can  use  many  of  these  "Tricks  '  Then 
you  are  given  32  pages  of  the  memory  locations  that  are 
the  mosi  useful,  along  with  hints  or^  how  to  use  many  ol 
the  locations  Finatly.  it  includes  hints  on  problems  you 
may  be  having  wrlh  the  computer  and  discusses  the  new 
Graphics  modes  9  to  n  Ewen  ATARI  boys  this  book  from 
us'  $6.95 

USER  SUBMITTED  PROGRAMS  — 

MIHI-DATABASE/DIALER-slores   and    edils   up   to   8 

lines  of  intormatton  such  as  n&mes  &  addresses,  phone 
numbers  messages,  inventories.  0(  anything  you  want 
It  has  the  ifSual  son,  search,  and  prmt  options,  Dul  it 
also  has  an  unusual  leature;  II  your  liie  includes  phone 
numbers  and  your  phone  company  allows  louch-tone 
phone  Signals,  Ihe  program  wiH  DIAL  THE  PHONE 
NUMBER  FOR  VOU'  16K  Tape  or  24K  Disk  $24.95 

THE  QRAPHfCS  MACHINE-allows  ttie  ATARI  to  act  like 
more  expensive  graphics  computers  using  simple  com- 
mands like  ime,  t)OK.  circle,  polygon,  fill.  an.d 
savescreen  lo  get  a  high  resolution  picture  you  can  save 
on  disk  in  only  five  seconds^  Many  more  leatures'  ^8K 
Disk  Only  $19.95 

SOB'S  BUSINESS  — 14  small  business  type  programs 
accessed  from  a  common  menu   16K  Tape  or  32K  disk 

$14.95 


CONTACT  YOUR  LOCAL 
DEALER  or  ORDER  BELOW 

V^e  have  ottief  line  programs  lor  ATARI  computers 
Wnle  lor  a  caialoc). 
Send  us  your  programs  10  sell  :ool 


OUR  NEWEST  PROGRAMS- 


DOS  OAZE-Two  cule  litllB  doggies  race  lor  Ihe  lire 
hydranis .  shoal  IKeIr  bones .  and  |usi  have  a  lot  oilun  I  A 
fast  action  program  tor  alil  ages  BK  Tape  or  t6K  Disk,  in 
iT^cliine  language  $1C.95 

■  OUR  BEST  GAME  * 
SPACE  GAMES-Our  lamily  is  being  attacked  by 
ALIENS,  and  or^iy  you  can  save  us  A  comic  book  manual 
will  guide  you  through  Itiree  games  that  test  ^our  ability 
in  space  skrlls.  Includes  ALIENS.  SURVIVE,  and  ROBOT 
ATTAC  K ,  and  IS  lor  all  ages  Ttie  titst  two  games  require 
tEK  tDf  Tape.  The  last  gatne  and  all  Oisii  users  need 

MATHS  FOR  FUN-Anolher  ENGLISH  import  teaching 
basic  matli  skills.  Very  colorlui  and  enjoyable  to  use.  For 
agesStote.  16K  Tape  or  24K  Disk  SU.95 


To  order  COD,  VISA  or  MasterCard  call    -     (408)  476-4901 

By  marl  include  S3. 00  postage  (USA  only}  or  SI. 50  Memoty  Map  only- 
California  residents  add  6.5%  TAX.— Specify  Tape  or  disk, 


EDUCATIONAL  SOFTWARE  inc. 

5425  JIGGER  DR. 
SOQUEL,  CA  95073 


MINI  WORDPROCESSDB-A  simple  lexi  editor  to  write, 
save,  and  print  several  pages  at  a  lime,  32 K  Tape  or 
Oisk  S19.95 

KID'S  #1 -Includes  a  MATH  OJIZ.  a  children's 
THEASUHE  HUNT  and  a  DIALOGUE  program  t6K  Tape 
Qr?4KDiSh   3  for  S14.95 

KID'S  *Z-SPELLING  BEE,  WORD  SCRAMBLE 
and  TOUCH  16K  Tape  Of  2'IK  Disk.  3  Educational  games 
lor  114.95 

PLAYER  PIAND-Turns  your  keyboard  into  a  minipiano 
and  more  SJK  Tape  or  32K  Disk.  S14.95 

GRAPHIC  SYMBOL  LABELS-lor  your  keyboard  to  re- 
mind you  of  the  buill-m  Graphics  symbols  2  complete 
sets  lor    ,  S2.95 


MARATHOK-This  is  a  unique  math  qijli  tor  one  or  two 
players  You  are  in  a  race  lo  move  your  runner  across  Ihe 
screen  f  I  rst '  Ttiere  are  too  r  levels  ol  play  with  live  modes 
ol  operation  for  each  The  game  uses  joysticks  tor  all 
input,  so  play  is  easy  lor  young  children  This  wonderful 
learning  tool  is  imported  l:om  ENGLAND  lor  your  learn- 
ing pleasure.  Your  kids  will  never  even  notice  they  are 
playing  an  EDUCATIONAL  program.  16K  Tape  or  24K 
Disk  $19.95 

GRADE  BODK— This  nice  record  keeper  will  maintain  a 
file  ol  3S  students"  lest  scores  along  with  i:(immenis  Up 
lo  7  suojecis  aie  allowed.  2itK  Tape  or  32K  Disk,  A 
printer  IS  optional  S24.95 
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adventure  games. 

Catie  chose  game  number  eight  —  a  "junior" 
adventure  game  called  The  Castle  at  tlw  Bottom  of  the 
Sea.  She  pressed  the  "8"  button. 

"GOOD  IDEA!"  the  computer  tvped.  "HAVE 
FUN!  AND  REMEMBER:  DON'T  TRY  TO 
BREATHE  UNDERWATER!" 

The  computer's  face  briefly  appeared,  winked, 
tlien  vanished.  Disk  lights  Hashed.  "Ehe  screen 
turned  a  deep  blue,  and  the  game  began. 

The  Build-A-Friend  Books 

Once  upon  a  time,  Catie  had  onlv  one  friendly 
computer  in  the  D'lgnazio  family  — Ged.  Now, 
thanks  to  the  support  of  COMPUTE!  and  its  pub- 
lisher, Robert  Lock,  1  am  hard  at  work  teachinii  all 
of  Catie's  computers  to  be  more  like  people.  Then 
Em  going  to  write  a  book  aboiu  each  one. 

HiisTall.  COMPUTE!  will  publish  the  books, 
eacii  yvith  the  title:  Compulcr  Friends:  Leant  About 
Computers  by  Inventing  cm  Elecironic  Friend.  The 
books  will  teach  kids  how  to  create  compiuer  friends 
on  the  Apple,  Atari,  VIC,  and  TI  comptiters.  The 
first  four  friends  they  can  create  will  be: 

A  SUPER  HERO 

A  STARSHIP  COMMANDER 

A  MONSTER 

A  JOKER/STORYTELLER 

Each  friend  will  come  with  a  repertoire  of 
abilities,  responses,  and  memories.  Each  friend  will 
know  how  to  play  at  least  one  game  with  the  child. 
Parents,  teachers,  and  children  can  add  more 
games,  as  they  go  along. 

Ehe  friends  are  noi  lotally  formed  imtil  the 
child  invents  them.  Tlie  child  will  get  to  choose 
manv  of  their  attributes  and  characteristics.  Also, 
near  the  end  of  each  book.  I  will  indicate  the  way 
the  child  can  contituie  working  with  his  or  her 
computer  friend  to  make  him  or  her  (or  it!)  more 
complex,  more  exciting,  and  more  like  a  real 
friend. 

What  Sort  of  Friend  Would  You  Build? 

In  this  column  and  tlie  next  tfiree  columns  (Septem- 
ber, October,  and  November  issues  of  COMPUTE!) 

I'd  like  to  explore  the  topic  of  building  a  computer 
Iriend. 

And  I'd  like  very  mtich  to  hear  yotu-  views. 
You  can  reach  me  by  writing; 

Fri'd  D'liruazio 
do  COMPUTEI 

P.O.  Box 5406 
Greensboro.  MC  27403 

An  Imaginary  Playmate 

Psychologists  say  that  it  is  healthy  for  a  child  to 
have  an  imaginary  playmate.  'Ehat  playmate  might 
be  in  the  fortii  of  a  ratty  blanket,  a  favorite  doll,  or 


it  might  be  completely  invisible  —  except  in  the  eyes 
of  the  child. 

If  a  blanket,  a  doll,  or 
an  imaginai'y  being  can 
become  a  friend  to  a  child, 
why  not  a  computer? 

On  the  surface,  most 
computers  are  dull.  A 
child  can  learn  how  to 
dredge  np  all  sorts  of 
exciting  games  and 
programs  fiom  the 
computer's  memory.  But,  in  between  games,  the 
com]niter  becomes  lifeless,  cold,  and  not  especially 
likable  or  frientlh . 

Having  a  "friend"  program  or  operating  system 
wotild  let  yoti  replace  the  computer's  heartless 
mechanical  shell  with  a  personality  that  i.s  \vai"m, 
sympathetic,  and  enjoyable  for  a  child  to  interact 
with. 

How  do  you  get  started?  First,  the  child's 
computer  friend  must  know  certain  things  about 
the  child.  It  must  also  know  something  about  itself. 

For  example,  the  computer  ( riencl  must  ha\  c  a 
name. 

Jonathan  Long,  of  Chapel  Hill,  North  C^arolina. 
sent  me  a  "name"  program  that  lie  wrote  for  his 
Atari  computer.  The  program  creates  random 
fonr-lelicr  names  bv  alternating  between  conson- 
ants and  vowels.  Slightly  nuKlilied,  this  is  what 
Jonathan's  program  looks  like: 

4  DIM  A* < 1 ), TITLE* (4) , CONSONANT* (20> , VOWEL* ( 
6) ,NAHE» (20) 

5  CONSONANT »="BCDFBH J KLMNPQRSTVWXZ" 

6  VQHEL*=»"AEIDUY'' 
20  FOR  0PER=1  TO  4 

50  IF  0PER=2  OR  0PER  =  4  THEN  LET  LETTER* I  NT < R 

ND<0) *6) +1 :NA«E*=VOHEL«:BOTO  BO 
60  LET  LETTER=INT<RND (O) »20)+l 
70  NAME«=CONSONANT* 
80  A«=NAME« (LETTER, LETTER) 
*?0  TITLE*  (LEN  (TITLE*) +1  ) -A* 
100  NEXT  OPER 

110  GRAPHICS  2:P0KE  752 , 1 : 3ETCOLOR  4,0,0!SET 
COLOR  2,0,0 

114  ?  -<CLeAR>" 

1 15  POSITION  2, 1 

120  ?  #6; "hel lotA> " 

121  POSITION  2,3 

122  ?  #6; "I  AM  A  COMPUTER." 

123  POSITION  2,5 

125  ?    #6; -rCTBtTErESBBEBCS    [I>  " 

130  POSITION    2,7 

135  ?    #6;TITLE« 

199  END 

Jonathan's  program  could  be  inserted  in  a 
"computer  friend"  operating  system  or  master 
program.  It  would  make  your  computer  be  a  friend 
with  many  natues.  Routinely,  Jonathan's  program 
.s|)onts  out  names  that  soiuid  ethnic,  or  normal,  or 
alien,  orjust  plain  weird. 

In  addition  to  knowing  its  name,  the  computer 
friend  .should  know  something  about  itself.  Wltat 
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QUALITY  SOFTWARE  FOR  TRS-80  COLOR  AND  OSl 


BASIC  THAT  ZOOOMMS!! 
AT  LAST  AN  AFFORDABLE  COMPILER 
FOR  QSI  AND  TRS-80  COLOR  MA- 
CHINES!!! The  compiler  allows  you  to 
write  your  programs  in  easv  BASIC  and 
then  autonnaticallv  generates  a  machir*e 
code  equivalent  that  runs  50  to  150  times 
faster. 

It  does  have  some  limitations.  It  takes  at 
teas!  8K  of  RAM  to  run  the  compiler  and  it 
does  only  support  a  subset  oi  BASIC— about 
20  commands  including  FOR,  NEXT.  END, 
GOSUB,  GOTO,  RETURN,  END,  PRINT, 
STOP.  USR(X[,  PEEK,  POKE,  •,/.  +  ,■. 
X  .  X  ,  -  ,  VARIABLE  NAMES  A  Z,  A 
SUBSCRIPTED  VARIABLE,  and  INTE- 
GER NUfVieERS  FROM  0  ■  64K. 
TINY  COMPILER  is  written  in  BASIC.  It 
generates  native,  relocatable  6502  or  6809 
code.  It  comes  with  a  20  page  manual  and 
can  be  modified  or  augmented  by  the  user. 
S24.95  on  tape  or  disk  for  OSI  or  TRS-80 
Color. 


QUEST  -  A  NEW  IDEA  IN  ADVEN- 
TURE GAMES!  Different  fronn  all  the 
others.  Quest  is  played  on  a  computer 
generated  map  of  Alesia.  Your  job  is  to 
gather  men  and  supplies  by  combat,  bargain- 
ing, exploration  of  ruins  and  temples  and 
outright  banditry.  When  your  force  is  strong 
enough,  you  attack  the  Citadel  of  Moorlock 
in  a  life  or  death  battle  to  the  finish.  Play- 
able in  2  to  5  hours,  this  one  is  different 
every  time, 

16K    COLOR-80    OR  TRS-80  or   12KOSI. 
$14.95, 

Send  $1.00  for  complete  catalog  of  Games,  Utilities  &  Busi 


LABYRINTH  -  16K  EXTENDED  COLOR 
BASIC  —  With  amazing  3D  graphics,  you 
fight  your  way  through  a  maze  facing  real 
time  monsters.  The  graphics  are  real  enough 
TO  cause  claustrophobia.  The  most  realistic 
game  that  I  have  ever  seen  orv  either  system. 
S14.95.  (SKon  OSn 


OtiLLVElitC; 


VENTURER!— A  fast  action  all  machine 
code  Arcade  game  that  feels  like  an  adven- 
ture. Go  befserk  as  you  sneak  past  the 
DREADED  HALL  MONSTERS  to  gather 
treasure  in  room  after  room,  killing  the 
NASTIES  as  you  go.  Great  color,  high  res 
graphics,  sound  and  Joystick  game  for  the 
TRS-80  Color  or  OSI  machines,  (black 
and  white  and  SJlent  on  OSI.)  Tape  only. 
S19.95. 


iness  Software. 


AARDVARK-80 
2352  S.  Commerce,  Walled  Lake,  Ml  48088 
TRS  80  COLOR  (313)669-3110 


^ 


% 


OSI 


82 


COMPUTE! 


August.  1982,  Issue  27 


it  "kTKnvs"  can  be  cither  factual  or  completely 
made  up. 

Next,  tiie  computer  friend  should  know  yoin- 
child's  name.  And  the  names  of  your  child's  best 
friends,  his  brothers  or  sistcis.  his  pets,  and  the 
names  of  the  child's  other  imaginary  friends. 

Third,  ihe  computer  friend  must  know  impor- 
lant  details  about  llic  cliild's  life.  For  example:  the 
child's  birthday,  what  grade  (if  any)  he  is  in  at 
school,  who  his  teachers  and  babysitters  are,  ulial 
color  hair  he  has,  and  so  on. 

Is  liic  child  a  boy  or  girl?  The  compiuer  friend 
should  kno\v. 

What  is  the  child's  address?  What's  the  name 
ol  ihe  town? 

What  are  his  likes?  'What  does  he  think  is 
viickv? 

Wbat  1  \'  programs  does  he  watch?  What  are 
his  favorite  books?  Docs  he  like  ice  cream  cones? 
Pizza?  Broccoli  with  ketchu|D? 

All  lhe.se  things  and  more  a  good  conipLiier 
friend  should  know. 

What  Kind  Of  Friend  Am  I? 

friends  come  in  all  shapes  and  sizes.  Some  are  sill\ . 
Some  are  serious.  Some  are  smart.  Others  are  not 
so  smart.  Some  are  aggressive,  possessive,  and 
bold.  Others  are  .soil,  gentle,  and  sympathetic. 

Some  Iriends  are  all  these  things  at  different 
times. 

If  a  computer  tried  to  mimic  human  friends,  it 
would  have  an  identity  crisis.  Its  program  would 
become  huge,  unwieldy,  and  complex. 

Our  computer  friends  need  not  be  super- 
intelligent.  Ihev  ntied  not  be  like  human  Iriends  at 
all.  I  iving  to  act  human  is  hard  for  computers. 

Let  \oin'  computer  friend  act  like  a  computer. 
Let  it  do  die  things  thai  are  friendly,  vet  also  are 
easy  for  a  computer  t(J  do,  not  hard. 

For  example,  your  computer  (riend  can  be  a 
good  listener. 


Think  about  all  the  times  you  were  anxious  to 
tell  someone  about  .something  very  important.  .\nd 
nobod\  listened. 

Your  human  friends  care  about  you.  But  ol'ten 
thcv  are  too  wrapped  up  in  their  own  problems 


and  interests  to  listen  to  things  that  are  important 
to  you. 

.'\nd  if  you  talk  too  long,  human  IVietuls  may 
interrupt  you,  oi"  become  angrv  or  boretl. 

But  not  a  computer  friend.  \o\\  can  talk  to  a 
(projjerl)  programmed)  ccjmpiiler  iriend  imtil  \ou 
rim  out  of  things  to  say  -  or  pull  out  its  l)lug. 

.'\nd  it's  iTot  like  pouring  all  your  feelings, 
yotn-  ideas,  your  Joys  and  yoiu"  iears  down  inio  the 
Black  Hole  of  (Calcutta.  (VVhich  is  what  it's  like 
uhen  \ou  talk  to  people  sometimes.) 

The  computer  can  remember.  You  can  teach  it 
to  remember  everything  (within  its  memory  limita- 
tions). Or  just  bits  and  pieces.  Or  after  codewords 
like  'Tins  IS  VERY  IMPORTAN'L!" 

Or  you  can  teach  it  to  spit  evcrvthing  back  at 
you.  Thai  way  you  can  see  what  you  somiri  like. 

What  other  things  can  v«»  think  of  thai  are 
among  a  computer's  strengths  and  also  help  make 
it  a  good  friend? 

A  Friend,  Hero,  Teacher,  or  Pet? 

You  can  program  your  computer  to  ha\e  one 
personalitv- or  several.  It  might  be  a  shiewfi  sleulh 
like  Sherlock  Holmes.  It  iriiglu  be  Inilliant  -  l)ut 
aixsent-minded  —  like  a  nutty  inventor.  It  might  be 
stuffy  or  laid  back,  happy  or  niood\ ,  gossipy  and 
incjuisitive,  oi-  secretive  and  sly.  It's  u]j  lo  you. 

Or  il  might  not  be  a  friend  at  all.  It  might  be 
something  more.  For  example,  the  c  (>m])uter  might 
be  a  hero,  programmed  to  act  like  the  child's  favor- 
ite pro  basketball  star,  or  a  comic  book  character, 
or  a  rock  singer,  or  a  beautiful  actress  or  model. 

Or  the  c(jmpuler  ccjulfi  hv  a  leacliei".  Not  jusi 
the  types  of  computers  we  see  today  with  teaching 
pyogyam.s.  The  computer  would  ba\"e  some  aspects 
of  a  good  teacher's  personalit\'.  It  would  be  warm 
and  friendlv.  It  would  never  lose  its  patience.  It 
would  guide  your  child  toward  various  learning 
activities  -  programs  — stored  on  the  machine.  It 
would  be  a  friend  with  a  single  goal.  And  the  goal 
is  learning. 

Have  you  ever  heard  a  computer  ixit  k?  Or 
meow? 

It  could,  vou  know.  If  it  were  your  child's  i)e(. 

Computer  pets  could  be  a  godsend!  Kspeciallv 
in  cramped,  tiny  apartments  in  big  cities.  Especially 
where  real,  live  animal  pets  are  not  allowed. 

Just  think:  you  would  never  have  to  potlv  train 
or  paper  train  your  child".s  computer  ]>ct.  You 
would  never  have  to  clean  its  litter  box.  Or  give  it 
baths.  Or  take  it  to  the  vet. 

Yet  a  computer  pet  could  be  \'ery  rewarding. 
Like  a  computer  friend,  it  coidd  be  a  companion  to 
voui- child.  And  vour  child  could  train  it  berseli. 
She  might  train  it  to  "fetch,"  or  solve  puzzles,  talk. 
do  tricks,  or  tell  jokes. 
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Granted,  a  computer  pet  is  not  soit  and  cuddlv 
like  a  warm  kitten  or  a  fluffy  rabbit  or  gerbil.  But 
turtles  and  goldfish  aren't  cuddly  either,  and  they 
make  popular  pets. 

And  win  stick  lo  jjcis  that  are  common? 

A  child  can  create  a  compiuer  pel  luilike  any 
animal  on  earth.  He 
can  fabricate'  it 
directly  ironi  his         C       ^ 
imagination  or  liis       Vjl--'* 
dreams. 

How  many  legs  does 
the  j)et  have? 

How  manv  eyes? 

Does  the  pet  have 
leathers,  fur,  scales, 
or  skin? 

What  color? 

What  does  the  pet 
eat? 

Foe  answers  to  all 
these  questions,  jusi 
ask  yovn  cliild. 

What  does  the  pet  look  like?  ^'ou  and  your 
child  can  draw  the  pet  on  the  picture  screen. 

What  does  the  pet  sound  like?  Use  your  com- 
puter's SOUND  command. 

Your  child's  pet  can  be  a  monster,  a  dragon,  a 
dinosaur,  or  a  schmoo.  Or  a  nice  brown  pony.  And 
your  child  could  learn  all  about  ponies  and  horses 
as  she  created  her  pet. 

In  fact,  having  a  computer  pet  could  be  a  first 
step  toward  owning  and  caring  for  a  real,  live  pet. 
Your  child  could  learn  all  about  her  computer  pet. 
If  it  lived,  thrived,  and  was  happy,  perhaps  she 
could  graduate  to  the  real  thing. 

Or  a  child  might  have  several  computer  pets 
and  several  real  pels. 

Or  just  coin|Juter  pets. 

You  and  yoin"  child  decide. 

The  Creature  Inside  The  Computer 

This  column  is  called  the  "World  Inside  the  (Com- 
puter." In  earlier  columns  I  talked  about  the  shape 
of  that  world  and  the  shape  of  the  worlds  lo  come. 

There  are  worlds  inside  your  computer.  But 
there  are  creatures  inside  your  computer,  too.  In 
fact,  your  computer  is  swarming  with  them. 

The  creatures  are  really  programs.  You  can 
write  them  your.self.  Once  they  are  written,  vour 
child  should  be  able  to  call  them  up  just  like  she'd 
whistle  for  her  dog  when  she  woke  up,  or  crv  "Here, 
kitty,  kitty!" 

Your  computer  is  like  a  puppet  theater  filled 
with  creatures  tliat  aren't  real,  yet  are,  nevertheless, 
very  lifelike  and  entertaining.  Your  child  should  be 
able  to  put  his  hands  inside  the  computer  "puppets," 


then  bring  them  to  life,  control 
them,  and  interact  with 
them.  The  more  puppets, 
the  richer  the  child's  experi- 
ence with  tfie  computer. 
Silling  your  child  in  front  of 
the  computer  could  become 
as  exciting  as  turning  him  loose 
in  a  big-city  /.uo. 

Building  The  Computer  Zoo 

In  this  column,  we  have  looked  at  a  couple  of  the 
issues  related  to  giving  your  computer  a  personality. 
In  the  next  three  columns  we  will  turn  to  sj^ecific 
programs  that  impart  a  simple  personality  to  your 
family  or  school's  computer.  In  the  September 
colimm  we'll  build  a  computer  fricnfl.  In  the  Oc- 
tober column  we'll  modify  and  expand  the  friend 
to  become  a  friendly  teacher.  And,  in  the  Novemt>er 
(t)lumn.  we'll  create  a  computer  pet.  .As  always,  I'm 
looking  forward  to  liearing  your  comments,  sug- 
gestions, and  ideas.  What  kind  of  pet  should  we 
create?  A  dog?  A  cat?  A  dragon?  .A  horse?  What  do 
you  think.'' 

Write  and  let  me  know.  © 


FORTH  programmers: 
COMPUTE!  is 

looking  for  screens 

and  applications 

articles, 


MEMOREX 

FLEXIBLE  DISCS 

WE  WILL  NOT  BE  UNDER- 
SOLOn  Call  Free  (800)235-4137 

for  prices  and  information.  Dealer 
inquiries  inuited  and  COD's 
accepted 


PACIFIC 
EXCHANGES 

100  Foothill  Blvd. 
San  Luis  Obispo.  CA 
93401.  In  Gal.  call 
1800)  592-5935  or 
(8051  543-1037 
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This  program  gets  smarter  every  time  you  use  it.  It  shows 
one  way  a  compute}-  could  "leam. "  For  Atari  and 
Commodore  computers. 

Guess  That 
Animali 

Simulating  Learning 
In  Computers 

Daniel  Hastie 
Garland,  JX 


The  human  mind  learns  by  associating  new  infor- 
mation in  some  way  with  old  information.  But  liovv 
should  this  be  modeled  in  a  computer?  The  answer 
to  this  question  depends  on  the  type  and  vohime  of 
information.  I  would  like  to  pi'opose  a  game  where 
a  modes!  amount  of  simple  information  makes  a 
binary  ti ee  appropiiate.  Branches  can  be  labeled 
so  that  the  ordering  of  the  data  is  not  critical. 

The  Modeling  Approach 

Ciuessing  an  animal  is  a  game  which  many  children 
approach  on  a  random  !)asis.  Especially  when  the 
starting  letter  is  given,  the  child  begins  a  scan 
through  his  "animal  vocabulary"  looking  for  a 
possible  match  with  any  entry  lieginning  with  that 
letter.  Since  there  is  no  evidence  that  information 
is  filed  in  their  litUe  heads  alphabetically,  this  is 
usually  a  very  hit-or-miss  approach. 

A  more  advanced  player  immediately  begins  a 
binary  search  by  asking  a  series  of  Yes  or  No  ques- 
tions about  the  animal  to  distinguish  the  category 
to  which  it  belongs.  This  enal)les  him  to  search  a 
smaller  memory  region  (assiuning  associated  items 
are  stored  closelv  together)  and  fnid  the  animal's 
name.  We  would  like  to  simulate  this  approach 
with  the  computer. 

The  Program 

Some  time  ago  I  found  a  program  by  Mike 
Gabrielson  in  Recreational  Computing  which  pre- 
sented the  idea  of  a  computer  guessing  an  animal 
type,  but  the  listing  provided  was  in  Pascal  and  it 
wasn't  clear  to  me  at  the  time  how  to  adapt  it  to  my 
PE  r.  However,  that  planted  the  idea  which  finalh 
sprouted  and  grew  into  Program  1 . 

Let's  walk  our  way  through  tlie  jirogram  and 
hit  the  key  points.  After  reading  the  data  file  (re- 
freshing its  "animal  memory")  and  printing  a 
starting  message,  a  set  of  questions  to  be  used  with 
every  game  is  asked.  These  starter  questions  are 


labeled  by  an  "S"  in  the  T$  array.  I  chose  to  use 
three  starter  questions  producing  eight  initial 
entries  or  tree  limbs.  This  cuts  down  on  redundant 
questions  in  the  various  main  branches  (see  Figure 
1).  'Vou  might  experiment  with  more  if  you  find 
redundancy  increasing. 

To  these  questions,  an  answer  string  is  formed 
by  concatenating  [chaining  together]  the  responses 
into  QA$  in  line  410.  Then  a  search  is  started, 
looking  through  array  T$  for  a  match  to  QA$. 
When  found,  tlie  corresponding  entry  in  array 
QS  is  printed.  Initially,  this  will  be  a  branch  tip 
(a  final  guess),  but  it  is  handled  the  same  as  any 
other  distinguishing  question.  Again  the  answer  is 
concatenated  and  a  new  search  initiated.  If  no 
match  is  found,  then  the  computer  branches  down 
to  line  450  in  the  program.  If  the  last  answer  was 
yes,  the  computer  was  successful  in  finding  the 

Figure  1.  Comparison  of  Tree  Branching  Techniques 


YYY   YYN  YNY  YNN  NYY  NYN  NNY  NNN 


Binary  Tree  With  Redundant  Branches 


YYY  YYN  YNY  YNN   NYY   NYN  NNY  NNN 


Eat  Meal? 
Domestic? 
Four  Feet? 


/^Ar\A. 


Tree  With  Eight  Main  Branches 
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Figure  2.  Sample  conversation  between  computer  and 
human.  (Human  responses  between  stars.) 


THINK  OF  AN  ANIMAL  AND  I 

WILL  TRY  TO  GUESS  IT. 

PRESS  SPACE  BAR  WHEN  READY 

DOES  IT  HAVE  FOUR  FEET? 

**Y** 

IS  IT  DOMESTIC? 

**Y** 

DOES  IT  EAT  MEAT? 

**y** 

IS  IT  A  DOG? 

**j]** 

I  GIVE  UP,  WHAT  IS  IT? 

**A  CAT** 

WHAT  WOULD  BE  A  GOOD  QUESTION  TO 

TELL  THAT  FROM  A  DOG? 

**DOES  IT  BARK?** 

WHAT  WOULD  BE  THE  RIGHT  ANSWER       | 

FOR  A  CAT? 

**j^** 

WOULD  YOU  LIKE  TO  TRY  AGAIN?          | 

**,Y** 

THINK  OF  AN  ANIMAL  AND  I 

WILL  TRY  TO  GUESS  IT. 

PRESS  SPACE  BAR  WHEN  READY 

DOES  IT  HAVE  FOUR  FEET? 

**Y** 

IS  IT  DOMESTIC? 

**Y** 

DOES  IT  EAT  MEAT? 

**Y** 

DOES  IT  BARK? 

**IvJ** 

IS  IT  A  CAT? 

**Y** 

GOOD,  I  GUESSED  IT! 

WOULD  YOU  LIKE  TO  TRY  AGAIN? 

animal  and,  after  an  appropriate  message,  asks  if 
another  game  is  desired. 

The  interesting  part  is  the  sequence  of  steps 
processed  if  the  last  answer  is  no.  Giving  up,  the 
computer  asks  what  the  animal  is  and  what  question 
could  be  asked  to  help  distinguish  the  animal  from 
what  the  computer  guessed.  Then  the  proper 
answer  for  this  animal  is  requested  (see  Figure  2). 
The  old  final  guess  is  cut  off  from  its  place  in  the 
tree,  and  the  new  question  fork  NQ|  (with  the  new 
animal  as  one  of  its  tips)  is  grafted  in.  Then  the  old 
final  guess  is  grafted  back  in  as  the  second  tip  of 
the  fork.  Figure  3  shows  the  horticultural  image. 
The  two  dps  are  also  keyed  with  the  appropriate 
answer  string  in  array  T$  and  play  begins  again. 

If  the  human  player  decides  to  stop,  the  com- 
puter updates  its  memory  base,  erasing  the  old  and 
saving  the  new  one.  The  next  time  someone  plays 
"Guess  That  Animal!"  the  computer  will  be  smarter. 
Watch  out!  It  may  do  better  than  you! 

For  tape-bound  systems,  use  Figure  4  to  replace 
the  disk  commands  with  appropriate  tape 
commands. 

But  where  did  the  origmal  data  come,from? 


Not  to  worry;  use  Program  2,  the  Data  Starter 
program. 

Figure  3.  Branch  Grafting  Procedure 


Is  it  a  cat.' 
Does  it  bark? 


Figure  4.  Program  Changes  for  Tape  Operation 


130  PRINT "PUT  ON  DATA  TAPE" 

140-170  DELETE 

180  OPEN  1,1,0, "ANIMAL  DATA" 

780  PRINT "REWIND  DATA  TAPE,  PRESS 
SPACE  BAR  WHEN  READY" 
790  GET  A$:  IF  A$<>"  "  THEN  790 
810  OPEN  1,1,2, "ANIMAL  DATA" 


For  DATA  STARTER,  replace  line  120  in  Program  2  with 
the  statement  shown  in  810  above. 


Program  1.  PET/CBM  Version 

100  REM  ***  GUESS  THAT  ANIMAL! 

110  DIM  T$  (100)  ,  Q$  (100) 

120  G$="GOOD,  I  GUESSED  ITl " 

130  PRINT"WHAT  DRIVE  ARE  YOU  USING? 

140  :GET  DN$ 

150  :  IF  DN$="1"  OR  DN$-"0"  THEN  17 

0 
160  :GOTO  140 

170  REM  ***  READ  STORED  DATA  *** 
180  OPEN  1,8 ,2, DN$+": ANIMAL  DATA,S, 

R" 
190  INPUT#1,NS,N 
200  FOR  1=0  TO  N 
210  :INPUT#1,  T$  (I)  ,  Q$(I) 
220  NEXT  :  CLOSEl 
230  : 

240  REM  ***  START  GAME  *** 
250  PRINT  CHR$(147):  REM  CLR  SCREEN 

260  PRINT"THINK  OF  AN  ANIMAL  AND  I" 

270  PRINT"WILL  TRY  TO  GUESS  IT." 
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280 

290 
300 

310 
320 

330 

340 

350 
360 
365 
370 

380 

390 

400 

410 
420 
430 
440 
450 

460 

470 
480 
490 
500 

510 

520 
530 

540 

550 
560 
570 

580 

590 

600 

610 

620 
630 
640 

650 


PRINT:  PRINT"PRESS  SPACE  BAR  WH 

EN  READY" 

GET  A$ :  IF  A$<>"  "  THEN  290 

REM  SET  UP  ANSWER  STRING  AND  PO 

INTER 

QA$="":  REM  NULL  ANSWER  STRING 

FOR  ZZ=0  TO  NS:  GOSUB  370:  NEXT 

FOR  I=NS+1  TO  N:  IF  T$(I)=QA$  T 

HEN  350 

NEXT:  GOTO  450:   NO  MATCH  FOUND 

ZZ=I:  I=N:  NEXT 
GOSUB  370:  GOTO  330 

PRINT   Q$(ZZ);:  REM  PRINT  &  GET 
ANSWER 
:   GETA$ 
:    IF  A$="Y"  OR  A$="N"THEN  410 

:   GOTO380 
QA$=QA$+A$ 
PRINT"  ";A$ 
RETURN 

REM  ***  GUESSED  IT  OR  GIVE  UP** 
* 

:   IF  A$="Y"  THEN  PRINT  G$ :  GOT 

0  700 

PRINT"I  GIVE  UP,  WHAT  IS  IT"; 

INPUT  NA$ 

PRINT:  T$=Q$(ZZ):  TL=LEN(T$) 

PRINT"WHAT  WOULD  BE  A  GOOD  QUES 

TION  TO" 

PRINT"TELL    THAT    FROM    ";     RIGHT$( 

T$,TL-6) 

INPUT  NQ$:  REM  NEW  QUESTION 

IF  RIGHTS  (NQ$, 1) <>"?"  THEN  NQ$  = 

NQ$+"?" 

PRINT"WHAT   WOULD    BE    THE    RIGHT    A 

NSWER" 

PRINT" FOR  "NA$; 

: INPUT  A$  :RA$=LEFT$ (A$,l) 

:  IF  RA$="Y"  OR  RA$="N"  THEN  59 

0 

:GOTO560 

N=N+1:  PA$=LEFT$ (QA$,LEN(QAS)-1 

) 

REM  ***  REPLACE  FINAL  GUESS  WIT 
H  NEW  QUESTION 
T$=Q$(ZZ)  :  Q$  (ZZ)=NQ$ 
X$="N":  Z$="Y" 

:   IF  RA$="N"  THEN  X$="Y":  Z$=" 
N" 

REM  ***  ADD  OLD  &  NEW  FINAL  GUE 
SS 


660 
670 

680 
690 
700 

710 
720 
730 
740 
750 
760 
770 

780 

790 
795 
800 
810 

820 

830 
840 
850 
860 


T$  (N)=PA$  +  X$:     Q$(N)=T$:    N=N+1 
T$  CN)=PA$  +  Z$  :     Q$(N)="IS    IT    "  +  NA 
$  +  "  ?  " 

PRINT 

PRINT"WOULD  YOU  LIKE  TO  TRY  AGA 

IN?" 

:GETA$ 

:  IF  A$="N"  THEN  770 

:  IF  h$="Y"    THEN  250 

:GOTO710 


REM  ***  SCRATCH  OLD  DATA  AND  SA 

VE  NEW 

OPEN  1,B,15:PRINT#1,"S"DNS":ANI 

MAL  DATA" 

CLOSEl 

C$=CHR$ (13) 

OPEN  1,8 ,2,DN$+" :ANIMAL  DATA,S, 

W" 

PRINT#1,  NS;C$;N;C$; 

FOR  1=0  TO  N 

:  PRINTS  1,  T$(I)  ;C$;Q$CI)  ;C$; 

NEXT:  CLOSEl 

END 


Program  2.  PET/CBM  Version 


100 
110 
120 
130 
140 
150 
155 
160 
170 
180 

190 
200 
210 
220 
230 
240 
250 
260 
270 
280 


REM  DATA  STARTER 

N=10:  NS=2:  C$=CHR$(13) 

OPEN1,8,2,"0:ANIMAL  DATA,S,W" 

PRINT#1,  NS;C$,-N;C$ 

FOR  1=0  TO  N 

READ  T$,  Q$ 

Q$=Q$+"?" 

PRINT* 1,  T$;C$;Q$;C$; 

NEXT:  CLOSEl:  END 

DATA    S,DOES  IT  HAVE  FOUR  FEET 


DATA 
DATA 


S,IS  IT  DOMESTIC 
S,DOES  IT  EAT  MEAT 


DATA  NNN,IS  IT  A  WORM 
DATA  NNY,IS  IT  AN  EAGLE 
DATA  NVN.TS  TT  A  CHTCKE 


DATA  .,.,.  ,^^ 

DATA  NYN,IS 

DATA  NYY,IS 

DATA  YNN,IS 

DATA  YNY,IS 

DATA  YYN,IS 

DATA  YYY,IS 


CHICKEN 


IT  A 

IT  A  MAN 

IT  AN  ELEPHANT 

IT  A  WOLF 

IT  A  COW 

IT  A  DOG 


Program  3.  Atari  Version 


ANIMAL!   »«* 
«  DF  ANIMALS. 


ADJUST 


lOO  REM  »*«  OUESS  THAT 
110  MKA-aOsREM  MAXIMUM 

FOR  MEMORY  SIZE 
115  DIM  T«<MXA»10) , T2« (30) ,TL(MXA) ,Q«(MXA»30 
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)  , DL  (MXAJ  , S»  <2 
1 ) ,FILE» ( 12) 
DIM  QA«(30) 
B»="6ood,   I  gu 
OPEN  #2,4,0, "K 
PRINT  "|D«p»  or 
BET  #2, As  IF  A< 
THEN  3  30 
IF  A-ASC<"D") 
ANIMAL.DAT" : 60 
?  "SJflSCs":?  :? 
PLAY, "; ?  "the 
7 

TRAP  ]90:DPEN 
CLOSE  #l!?  "Er 
ing...":?  "Try 
INPUT  #1,NS,N 
FOR  1=0  TO  N 
INPUT  #1 , TEMP» 
N(TEMP*) 
INPUT  #1,TEMP» 
N (TEMP*> 
NEXT  I. -CLOSE  # 
REM  *t«  START 
GRAPHICS  O 
PRINT  "Think  o 
PRINT  "will   tr 
REM  SET  UP  ANS 

aAt= REM  NUL 

FOR  ZZ=0  TO  NS 

FdR  I=NS+1  TO 

=aA»  THEN  350 

NEXT  I:GOTO  45 

ZZ=I : I=N: NEXT 

GQSUB  370! GOTO 

REM 

?  a«(ZZt30+l,2 

QOSUB  1000 

□A« (LEN (DAS) +1 

RETURN 

REM 

REM  ttt  BUESSE 

IF  A-=ASC("Y") 

?  "I  GIVE  UP, 


0)  , TEMP* (30)  ,NA*  < 10)  ,NQ» (3 


•  ssed  it  !  " 

! " :GRAPH1CS  0 

Hi  B  k  7  ■'  , 
>ASCC'T")  AND  A<>ASC<"D") 

THEN  ?  "ITinPIT"":'?  :FILE«-"D! 
TO  180 
"Position  data  tapm,     press 
n  press  [T:[aCi[T[rr:  "i  F  ILE»  =  "C"  : 

#1 ,4, O, FILE»:QOTO  200 
ror  #" ;PEEK ( 195> ; "  on  read 
again. ":BOTO  140 


:T*(I*!0+1)=TEMP»:TL<I)=LE 

:D»(I»30+1)=.TEMP*:QL(I)=LE 

liTRAP  400O0 
GAME  tft 

f     an  animal  and  I" 

y  to  guess  it." 

WER  STRING  AND  POINTER 

L  ANSWER  STRING 

GOSUB  370:NEXT  ZZ 
N:1F  T» ( I «10+1 , I « 10+TL ( I ) ) 

0:REM  NO  MATCH  FOUND 
I 
330 

Z«30  +  QL  <ZZ)  )  i 

)=CHR» (A> 


1  17 
120 
130 
140 
150 

160 

170 


180 
190 

200 
205 
210 

220 

230 
240 
250 
260 
270 
30O 
310 
320 
330 

340 
350 
360 
365 
370 
380 
410 
430 
440 
450 
460 
470 

480  INPUT  NA«!  IF  LEN(NA«)>10  THEN  7  ■• » t  TOO 
LONG  *«":?  "WHAT  IS  IT";:GOT0  480 

490  ?  :  T2»  =  G1*  (ZZt30  +  l  ,  ZZ»30  +  QL  (ZZ)  )  :  TL  =  QL  <ZZ 
) 

500  ?  "What  Mould  be  a  good  question  to" 

510  ?  "tell  that  from     •■;T2»<7) 

520  INPUT  Na» 

521  IF  LEN(Na*>>30  THEN  7  "t»  TOO  LONG  »»":Q 
OTO  520 

530  IF  NQ*<LEN(NQ*) ) <>"?"  THEN  NQ« (LEN ( N0» ) * 

1)="?" 
535  IF  LEN(NQ«)>30  THEN  ?  "««  TOO  LONG  «»":G 

OTO  520 
540  ?  "What  would  be  the  right  answer" 
550  ?  "for  ";Nfi«;"7"; 
560  GOSUB  1000 

570  IF  AOASCCY")  AND  A<>ASC("N")  THEN  560 
590  N=N+1 :TEMP«=QA*(1 , LEN (QA«) -1 ) 
610  REM  ttt  REPLACE  FINAL  GUESS  WITH  NEW  DUE 

STION 
620  T2»  =  Q*(ZZ»30+1  ,  ZZ«30-t-DL  (Z2)):Q»(2Zt30  +  l, 

Z2t30+LEN(N0*))~NQ«:OL(ZZ)=LEN(Na») 
630  X  =  ASC  1  "N" )  :  Z  =  ASC ( " Y " ) 
640  IF  A=X  THEN  X  =  Z:Z-=A 

650  REM  ttt  ADD  OLD  8,  NEW  FINAL  GUESS 
660  T« (Nt 10+1 ,Ntl0+LEN (TEMPS) ) =TEMP*: T« (NtIO 

+  LEN( TEMPO  +1)=CHR«(X)  : TL ( N ) =LEN ( TEMP* )  + 

1 

0«<Nt30+l,Nt30+LEN{T2«)>=T2«:QL(N>=LEN(T 
2«) : N=N+1 

T*<NtlO+l ,NtIO+LEN(TeMP*) )=TEMP*:T« (NtlO 

+LEN(TEMP«) +1 )=CHR« (Z) 

TL(N)=LEN(TEMP«)+l 

Q*(Nt30+l ) =" IS  IT  ":Q»(Nt30+7) -NA»:Q»<N» 

30+LEN<NA*)+7)="7":aL(N)  =LEN  (NAO+7 

7 

?  "Would  you  like  to  try  again''"- 
GOSUB  1000 


D  IT  OR  GIVE  UP  ttt 
THEN  7  G«:GOTO  7O0 
WHAT  IS  IT"; 


665 

670 

673 
680 

690 

70O 
710 
720 


730  IF  A=ASC("Y")  THEN  250 

740  SOTO  710 

770  REM  ttt  SCRATCH  OLD  DATA  AND  SAVE  NEW 

7B0  IF  FILE»="C"'  THEN  ?  "Rewind  data  tape,   p 

ress  PLAY  and  RECORD," 
790  IF  FILE*="C"  THEN  ?  "then  press  IJClDHEtl  " 
BOO  TRAP  a05:0PEN  « 1 , 8 , O , F I LE» : SDTD  BIO 
805  ?  "Error  # " ; PEEK ( 1 95 ) ; "  when  writing  ani 
mal   -f  i  1  E  I  "  :  CLOSE  «1:END 
T  #1 ; NSsPRINT  #1  ;  N 
1=0  TO  N 

T  #1 ;T* ( It  10  +  1 ,  I tlO  +  TL (I )  ) 
T  #1 ; Q» ( It30+1 , 1 tSO+QL (I ) ) 
IrCLOSE  #1 

GET  Y/N  RESPONSE 
E  752,1:?  "  "}:POKE  53279,0 

#2, A: IF  A>96  THEN  A=A-32 
A<>ASC<"Y")   AND  A<>ASC<"N")   THEN  101 

A=ASC("N")  THEN  1040 

R=l  TO  3:?  "B[=EC3  LEFT>";iFOR  W- 1  T 
:NEXT  W:?  "YES<3  LEFTi"j:FDR  W= 1  TO 
EXT  WrNEXT  R:GOTO  1050 

R=l  TO  3:?  "[IEt2  LEFT>";:FDR  W=  1  TO 
NEXT  W:?  "NOt2  LEFT> " j s FOR  W-1  TO  5s 
T  M:NEXT  R 
E  752, O:?  : RETURN 


810 

PRIN 

820 

FDR 

830 

PRIN 

B40 

PRIN 

850 

NEXT 

860 

END 

1000 

REM 

1005 

POK 

1010 

GET 

1020 

IF 

O 

1025 

IF 

1030 

FDR 

0  5 

5:N 

1040 

FOR 

5: 

NEX 

1050 

POK 

Program  4.  Atari  Version 


100 

REM  DATA  STARTER   (ATARI) 

1  10 

NS  =  2 

N=10:DIM  Q« (30) ,T*( 10> 

120 

OPEN 

#1,8,0, 

"D: 

ANIMAL. DAT":REM  USE  OPEN» 

l,e,0, "C; "  FOR 

TAPE 

130 

?  #1 

NB:?  #1 

;N 

140 

FDR 

1=0  TO  N 

150 

READ 

T«,Q* 

160 

Q*(LEN (a»)+l )=■ 

7" 

170 

?  #1 

T*:?  #1 

!Q« 

175 

NEXT 

I: CLOSE 

«] 

:  END 

ISO 

DATA 

S.DOES 

IT 

HAVE  FOUR  FEET 

190 

DATA 

S, IS  IT 

DOMESTIC 

200 

DATA 

S,DOES 

IT 

EAT  MEAT 

210 

DATA 

NNN, IS 

IT 

A  WORM 

220 

DATA 

NNY, IS 

IT 

AN  EAGLE 

230 

DATA 

NYN, IS 

IT 

A  CHICKEN 

240 

DATA 

NYY, IS 

IT 

A  MAN 

250 

DATA 

YNN, IS 

IT 

AN  ELEPHANT 

260 

DATA 

YNY, IS 

IT 

A  WOLF 

270 

DATA 

YYN, IS 

IT 

A  COW 

280 

DATA 

YYY, IS 

IT 

A  DOG 

© 

PET  -  APPLE 

MASTER     GRADES     PROGRAM: 


Written     by 

teachers  for  teachers.  ProcJuces  weekly,  monthly 
reports,  progress  letters  to  parents,  class  lists, 
more  -  Disk  Only  $29.50 

SUPER  LIB:  The  ultimate  Library  Program.  Flags 
(jup  titles,  han(dles  up  to  8,000  programs.  Prints 
one  alpha'd  list  -  Fast  M.L  sort  inclucle(d.  A 
complete  package  to  organize  all  your  files. 

Disk  Only  $29.50 

For  CBM  16/32k.  all  drives,  Applesoft  3.2  or  3.3  DOS. 

Master  Grades  requires  CBM  prmter. 

PLEASE  SPECIFY  EQUIPMENT. 

Midwest  Software 

P.O.  BOX  214 

FARMINGTON,  Ml  48024 


IF    A=ASC("N")      THEN     770 
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I.Li.si  motiili  I  compared  BASK!;uut  LOdOas 
languages  for  leaching  conipulcr  programming  to 
ciiilflrcn.  'Tliis  iiKJiiili's  topic  is  anoiliei-  language 
iiseiul  in  education:  PILOT.  Ilic  name  PILOT'  is 
an  acron\in  lor  Programmed  Inslruclion,  Learning 
Or  Tea(  iiing.  I'llXTl'  is  a  simple  c()m])uter  lan- 
guage, originally  designed  lor  teachers  lo  use  in 
writing  their  own  lesson  programs.  It  is  also  useful 
for  teaching  children  aboiU  programming. 

All  adctjuale  versions  ol  PILO  I  contain  a 
small  .set  of  commands  for  displaying  inlormaiion 
and  (juesiions  on  the  screen,  wailing  for  answers  lo 
be  typed  on  the  keyboard,  checking  whether  an 
answer  matches  any  of  a  list  of  expected  respon.ses, 
branching  lodiiTerenl  parts  of  the  pnjgram,  and 
performing  simple  calculaiions.  These  commands, 
generally  referred  to  as  Core  PILOT  commands, 
can  be  used  to  create  programs  which  make  tlie 
computer  converse  ^vill^  a  ]3erson. 

Sample  PILOT  Dialogues 

Here  are  some  dialogues  between  students  and  a 
PILOT  program.  The  students'  responses  are 
italicized. 

VVhal  is  vour  name? 

SlIMDI 

Hello,  Susan. 

I'm  going  to  ask  you  some  questions  about  tlie 

LMiited  Stales. 

Which  is  the  largest  state? 

Alnsska.  //'.v  f'vi'ii  hitrger  than  Texns, 

That's  right,  Susan.  Alaska  is  the  large.st  stale. 

What  is  yoin-  name? 

Hello,  Jason. 

I'm  going  to  ask  you  some  questions  about  the 

United  States. 


Which  is  the  largest  state? 

/  (hm't  know.  Maybe  its  Hawaii. 

No,  Jason,  the  correct  answer  is  Alaska. 

What  is  \'OLn-  name? 

Sain 

Hello.  Sam. 

I'm  going  to  ask  ycni  some  questions  about  the 

United  States. 

Which  is  the  largest  stale? 

N.Y. 

That  is  a  large  slate  wilh  a  lot  of  people,  but  it 

is  not  the  largest  in  size. 

Please  try  again. 

Hoiv  about  Texasf 

No,  Texas  is  a  big  stale,  hut  it's  not  ihe  largest 

olall  50  states.  Please  tr\-  again. 

/  hiiou',  its  Alasra! 

Thai's  right,  Sam.  /Vlaska  is  the  largest  stale. 

The  program  gives  intelligent  responses  lo  the 
students'  answers.  Susan's  dialogue  shows  the 
computer  can  recognize  the  correct  answer,  e\cn 
though  she  misspellefl  it  and  named  atiothcr  slate 
in  the  same  answer.  In  the  next  dialogue,  Jason 
gi\-es  an  incorrect  answer  and  is  told  the  correct 
one.  In  the  last  dialogue,  Sam's  first  two  answers 
are  incorrect,  but  he  shows  he  knows  whicli  slates 
are  among  the  lai  gesl.  'The  computer  gives  him 
hints  and  additional  chances.  .NtJtice  that  the  com- 
piuer  recognizes  the  abbreviation  A'.)',  and  another 
misspelling  of  .A,laska. 

The  PILOT  Program 

The  three  dialogues  shown  above  are  all  the  result 
of  a  fairlv  simple  PILOT  program.  The  program 
starts  wilh:  i 

10  T:  What  is  your  name? 
20  A:  SNAME 
30  T;  Hello,  SNAME. 

40  T;  I'm  going  to  ask  you  some  questions  about  the 
United  States. 

In  PILOT,  each  command  is  represented  by  a 
letter  followed  bv  a  colon.  (Many  versions  oITI LOT 
do  not  re(]uire  line  mnnhers.  i>ut  they  are  included 
in  the  example  program  for  ease  of  reference  to 
sjx'cific  lines.)  T":  is  the  TYPE  command.  It  displays 
information  on  the  .screen,  such  as  the  question  in 
line  10.  .\:  is  the  AOCEPT  command.  It  causes  the 
computer  to  wait  for  a  res[)onse  typed  on  tfie 
keyboard.  It  is  used  in  line  20  to  accept  the  student's 
name.  The  name  is  then  stored  in  the  variable 
$NAME  so  it  can  be  used  later.  Line  30  displays  a 
greeting,  and  line  40  tells  the  student  what  the 
lesson  is  about. 

The  program  continues  wilh: 

50  +FIRST-QUEST10N 


Micro-Ed  is  EXPANDING! 


Send  for  free  educational  catalogs 

Specify:  Pet  •  Vic  •  TI  •  Apple  •  TRS-80 

>-pi  ikT  y-,  A  r  A      color  computer 

•The  New  Commodore  64 


^^U 
•^^ 


you  can  telephone  us 
at 

612-926-2292 


Micro-Ed,  Inc. 

PO  Box  24156       Minneapolis,  MN  55424 
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60  T:  Which  is  the  largest  state? 
70  A: 

80   M:  ALAS 

90  TV:  That's  right,  $NAME.  Alaska  is  the  largest 
state. 
100  JY:  *SECOND-QUESTION 

Line  50  is  given  ihc  label  *FIRSl-QUKSTION. 
One  atUantagc  of  most  \eisions  of  PILOT  over 
BASIC  is  tliat  lines  and  variables  can  be  given 
names  wliicli  ronvcv  whai  tlicv  do.  This  makes 
PILO  T  programs  easv  to  read. 

Line  (iO  displavs  a  question  and  line  70  wails 
(or  a  response.  Line  80  is  our  iirst  example  of  the 
M.ATCH  connnand.  M:  AL.AS  lelis  the  ecjniputer 
to  search  ihrougli  the  last  answer  entered  and 
check  ifit  contains  the  siring  olleiiers  .-VLAS. 
Using  ALAS  means  that:  close  spelling  errors  of 
ALASKA  will  afso  be  accepted.  Extra  words  and 
spaces,  and  upper-case  to  lower-case  inconsisiencies 
arc  ignored  in  matching.  .Ml  the  following  answers 
contain  matches  to  ALAS: 

I  think  it  is  Alaska 

ALASSKA 

ALASCA 

alaska 

The  biggest  state  is  the  alaskan  one 

The  M.A.T(1H  command  is  very  powerful  for 
writing  question-answer  programs.  A  single  M: 
command  can  (  he<  k  For  more  tlian  one  possible 
airswei'  (as  in  line  110  below)  and  proper  use  ol  this 
command  can  lead  to  accepting  a  vvide  variety  of" 
responses,  including  common  inissjiellings.  How- 
e\'er.  \ ou  ha\e  to  be  careful  with  the  answers  to  be 
accepted.  For  example,  the  following  answers  also 
contain  matches  to  .\L.-\S: 

Calasfoi'nia. 

Alas,  I  wish  I  knew. 

Lines  90  and  100  liave  \'  or  ^'KS  conditionals. 
A  YES  conditional  lells  the  computer  to  follow  the 
command  onlv  if  the  last  M:  connnand  found  a 
match.  If  the  sttident's  last  ans\ver  contained  .\LAS, 
a  match  would  be  found,  'fhc  T:  command  in  line 
90  would  then  displav  the  "That's  right"  message, 
and  the  |:  m  JIMP  command  in  line  100  would 
cause  the  program  to  branch  to  the  line  labelled  * 
SECONn-QUKSriON.  If  the  student's  answer  did 
not  contain  .AL.AS,  then  lines  90  and  100  would  not 
cause  any  actions  and  the  programs  would  coininne 
with  the  next  line  (1  10). 

The  rest  of  the  program  for  this  question 
handles  incorrect  answers: 

110   Nf:  TEXAS 

120  TY:  No,  Texas  is  a  big  state,  but  it's  not  the  large>it 

of  all  .50  states.  Please  try  again. 
130  JYi  *FIRST-QUESTION 
140  M:CALIF,NEWYORK,NY,N.Y. 
150  TY:  That  is  a  large  state  with  a  lot  of  people,  but  it 


is  not  the  largest  in  size.  Please  try  again. 
160  JY:  *FIRST-QUESTION 
1 70  T:  No,  the  correct  answer  is  Alaska. 
180  *.SEC0ND-QUEST10N 
190  (Program  continues  ...| 

Lines  I  10  to  160  clieck  for  expected  wrong 
an.swers  and  give  c(Mreciive  feedback  and  another 
chance.  .\n  important  feature  of  well  designed 
tutorials  is  checking  for  children's  typical  errois 
and  correcting  mi.sconceptioirs  iiefore  thev  cause 
problems  in  understanding  later  parts  of  the  lesson. 
l.ine  170  is  reached  only  when  the  student  does  not 
give  anv  of  the  expected  answers. 

The  above  example,  while  not  showing  all  the 
po.ssibililies  of  Core  PILO  T,  should  give  you  an 
idea  of  the  type  of  ])rogram  foi  wliicli  Core  PILO  f 
is  well  suited.  In  addition  to  the  Type,  Accept, 
Match,  jump  commands.  Yes  conditionals,  and 
siring  variables  shown  in  the  example  program. 
Core  PILO  1'  also  allows  simple  calculations, 
numeric  variables,  other  tvpes  of  conditional  deci- 
sions, and  sub-programs  or  modules  which  can  be 
called  from  any  pcjint  in  the  program  (like  sub- 
routines in  basic:). 

PILOT  Is  Not  Just  For  Teachers 

While  PILOT  was  designed  for  teachers  to  write 
tutorialprograms.  it  is  also  a  good  language  for 
introduertig  children  to  compiUer  progrannning. 
PILOT  can  serve  as  a  vehicle  for  getting  children 
comfortable  willi  compiucr  [)!"ogrannning  an<l  for 
introducing  general  programming  concepts  sucli 
as  \  ariables,  conditionals,  branching  and  modules. 
PILOT  programs  are  easy  to  luiderstand,  and 
children  can  easily  gel  started  writing  their  own. 
Children  enjoy  creating  computerized  question - 
answer  dialogues,  and  working  with  PILOT  can 
encom'age  them  to  further  de\(.'lo]J  language  skills. 
Most  versions  of  PILOT  for  personal  computers 
add  other  features  desiiable  in  a  language  for 
children,  sue  h  as  wa\s  ol  creating  pictures,  and 
good  error  diagnostics  to  facilitate  debugging 
programs. 

Versions  Of  PILOT  For  Atari,  Apple  And  TRS-80 
Computers 

iVIany  versions  of  PILOT  are  available  for  different 
couTputers.  Here  is  some  information  about 
PILO  Is  for  the  computers  most  widely  used  in 
schools.  (I  have  not  found  an  acceptable  PILOT 
for  PE'f  computers.  .Anyone  know  of  one?)  .Ml  of 
these  versions  contain  the  Core  PILOT  connnands, 
so  I  will  focus  upon  what  else  has  been  added. 

Atari  PILOT  is  an  ideal  .system  for  novice  com- 
puter users.  It  adds  easy-to-use,  yet  powerful, 
grahics  and  .soiuid  capabilities  to  (U)re  PILOT. 
The  graphics  component  contains  tintlc  graphics 
commands  like  those  in  the  LOCO  language.  Pic- 


August,  1982,  Issue  27 


COMPUTE! 


91 


turcs  are  crealcd  by  idling  a  "lurtle"  which  color 
pen  lo  use  and  how  to  turn  and  move.  As  1  di.scu.s.sed 
in  last  month's  cohmin,  and  as  is  shown  every  month 
in  David  'Ihornhurg'.s  "Friends  of  the  Turtle" 
column,  turtle  graphics  is  an  excellent  system  for 
children  to  create  pictures  and  learn  aboiii  |jro- 
granmiing.  In  addilioii.  Atari  PILOT  contains  a 
sound  command  which  can  produce  u|^  to  i'our 
tones  al  one  time,  thereby  playing  chords  as  well  as 
individual  notes.  This  gives  you  full  access  lo  the 
sound  capability  of  Atari  computers  and  lets  vou 
ci'eate  tintles  wliich  sing  as  they  draw. 

Atari  PILOT  also  has  other  useful  features. 
For  example,  it  checks  each  line  as  it  is  entered  into 
a  |)!'ogram,  so  nian\'  ci'rors  are  caught  immediately. 
Tliere  is  also  a  trace  conmiand  which  lets  you  run  a 
program  one  command  at  a  time  to  .see  how  it 
works.  There  are  iwo  manuals  for  Atari  PILOT, 
an  instruction  manual  and  a  reference  guide.  Both 
are  excellent.  The  clever  illustrations  in  llic  refer- 
ence guide  give  a  sen.se  oi  how  user  Iriendliness 
was  considered  in  e\ery  aspect  of  this  package. 

I  he  combination  of  PILO  F,  tinile  graphics, 
.soiuid,  and  excellent  manuals  in  a  single  user- 
friendly  package  makes  Atari  PILO'F  my  fust 
choice  as  a  language  to  teach  children. 

Atari  PILOF,  for  Atari  400  and  800  computers, 
is  available  from  Atari  dealers  in  two  diflerenl 
packages.  .An  educator  package,  whith  sells  lor 
.SI '29.95.  contaitis  the  PILOF  cartritlge,  the  in- 
struction and  reference  manuals  and  two  tapes 
with  sample  programs,  all  put  together  in  a  nice 
bintler.  The  home  package,  which  sells  fbi"  $79.95, 
contains  just  the  PILO'F  cartridge  and  the  instruc- 
tion manual. 

FIsers  of  Atari  PILO  I  will  also  want  a  book  by 
David  Thornburg  called  Picture  This!,  published  by 
.■\ddison-Wesley.  It  is  a  tutorial  gtiide  lo  turtle 
grai^hics  which  also  teaches  a  great  deal  abtjut 
com[)uler  programming  in  general.  As  one  would 
expect  from  David's  COMPUTE!  columns,  the  book 
is  both  informati\e  and  itni. 

E-7.  PILOT  is  an  excellent,  inexpensive  PILOT 
which  gives  vou  access  lo  the  high  resolution 
gi  apliics  capability  of  A]iple  II  computers.  L-Z 
PILO'F  lets  you  u.se  upper  and  lower-case  letters  in 
several  sizes  and  colors.  Fliese  letters  can  be  com- 
bined with  high  resolution  pictures.  There  are 
commands  for  drawing  lines  and  for  using  previ- 
ously created  shape  tables  and  full  sc  reen  graphic 
displays.  Pictures  created  with  a  graphics  tablet  or 
many  of  the  available  graphics  software  packages 
can  be  used  in  F.-7  PIFO'l'  lesson  programs.  \'ou 
can  also  add  sound  to  yotir  lessons. 

E-Z  PILOT  is  ea.sy  for  beginners  to  use.  It 
provides  a  simple  menu-driven  editor  for  entering 
and  modif\ing  programs.  Prompts  for  acceptable 


conmiands  are  shown,  and  syntax  errors  are  caught 
as  they  are  entered.  Once  a  lesson  is  created  and 
saved,  it  is  automatically  addetl  U)  the  menu  of 
lessons  the  students  see  each  time  thev  start  E-Z 
PILOF. 

L-Z  PILX)'F  is  a  bit  sI(jw  to  work  with  at  times, 
and  the  documentation  needs  to  be  elaborated. 
However,  it  is  very  suitable  lor  creating  com- 
ptilerizcd  lessons  and  could  also  be  used  to  intro- 
duce students  to  programming.  It  requires  an 
Apple  II  with  Applesoft  and  one  disk  drive.  Al 
,S34.95  it  is  a  best  buy.  Available  I'rom  TECK  As- 
sociates, Box  8732,  White  Bear  Lake.  MX  551 10. 

APPI LOT  fl  dWows  you  lo  use  high  and  low 
resolution  graphics,  mix  text  and  graphics  on  the 
.screen,  add  music  and  even  some  speech  if  used  in 
conjimclion  with  the  Muse  Voice  program  (sold 
separatelv).  It  also  lets  you  time  answers  to  questions 
and  .set  maximimi  limes  lo  allow  a  student  to  answer. 
It  is  easy  for  novices  to  use  and  comes  with  a  good 
manual  :ind  demonstration  programs.  .APPILO  1 
II  requires  an  .A.pple  II  with  Integer  BASIC  and 
one  disk  drive.  It  is  available  for  S99.95  from  Muse 
Software.  M7  N.  Charles  St.,  Baltimore,  Marvlaud 
21201. 

Al>j)!r  PILOT  is  a  sophisticated  package  of  tools 
for  creating  lesson  programs.  It  contains  many 
conunaiuls  and  options  in  addition  to  those  of 
Core  PILOT.  These  include  special  editors  for 
creating  vour  own  graphics  and  sounds.  Apjjle 
PILOT  is  an  excellent  language  for  experienced 
programmers.  However,  it  is  not  designed  for 
novice  computer  users  and  is  not  suitable  for 
teaching  children  about  programming.  Apple 
PILO  I  ret]uires  a  48K  Apple  and  two  disk  drives 
for  creating  le.s.sons,  one  disk  drive  for  tising  lessons. 
It  is  available  for  SI 50.00  from  Apple  dealers. 

Maik-PILOT'K  pari  of  the  CKNIS  package 
from  Bell  ^-  Flowell.  Fhis  package  also  includes  an 
authoring  system  called  CDS  (Courseware  De- 
velopment System).  Mark-PlIX)  1  is  easy  to  u.se, 
but  limited.  It  does  not  let  vou  tise  high  resolution 
graphics,  lower-case  letters,  .sotmd  or  timing.  At 
$300.00  ior  Mark-PILOFand  CDS.  I  feel  the 
package  is  o\'erpriced.  No  backup  co]n'  is  provided; 
a  replacement  disk  costs  $  1 00.00. 

THS-tSO  M  i  no- PI  LOT  conliuns  the  standard 
PILO  I  commands  plus  extensions  for  using  the 
low  resolution  graphics  and  large  letter  set  oi  the 
FRS-SO  Modefl  and  Model  III  computers.  A 
special  cflilor  lets  )ou  design  .screen  displavs  and 
store  them  on  disk,  to  be  retrieved  when  needed  in 
a  program,  Micro-PILOT  is  easy  to  use  and  comes 
with  a  complete  manual  and  a  demonstration 
program  whi(  h  the  manual  desciibes  in  detail.  It 
has  several  features  usually  found  in  BASIC  but 
not  in  PILOT,  such  as  mathematical  fitnctions 
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(square  root,  langeiU,  and  so  on).  Unfortunately, 
Micro-PILOT  ha.s  adapted  BASIC  conventions  for 
variable  names  ulicn  tlic  standard  PILOI'  ones  arc 
preferable. 

Mitro-PII.OT  is  suiiabie  both  for  teachers 
writing  tutorial  programs  and  for  children  writing 
their  own  programs.  Available  for  Model  I  and 
Model  III  eomjDuters  witli  one  disk  drive.  Miero- 
PILO  r  is  sold  by  Radio  Shack  dealers  for  $79.95. 

TRS-SO  Color  Computer  PILOT  is  an  interesting 
new  version.  I  have  received  a  prcliminarv  copv 
without  complete  docunienlation  and  I  have  not 
explored  it  in  detail,  but  it  clearly  contains  some 
excellent  feaiures.  Forexam])le.  it  lets  \(>ii  combirie 
high  resolution  graphics  with  upper  and  lower-case 
letters  of  various  colors  and  sizes.  It  even  lets  you 
design  your  own  leuer  set  and  add  music  to  voiu' 
programs.  This  version  oi  PILOT,  soon  available 
from  Radio  Shack  dealers,  requires  only  16K  and  a 
cassette  recorder.  © 
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With  PARSEC*  Expansion  Chassis 

Add:RAM»  PROGRAMMING  AID  PACKS*MODEM. 


The  PROGRAMMER'handles  3  VIC'packs S69. 


The  MAXtM- terminated -fully  buffered- 3A  power. 
Allows  32k  RAM  expansion,  or  all  packs 
for  the  VIC-20*-up  to  6 S179. 

RS232  INTERFACE:  for  modem,  or  printer.. ..$39.99 


Order  from  your  local  computer  store,  or 

PARSEC  .RESEARCH      (415)  65i-3i60 

Free  shipping  with 
_  ^^f^nnji^no  check -money  order, 

Fremont,  CA.  94538  |    others  add  o.so . ' 

a.  a   t  m     nf   rnmmnri/vro  CA.  rSS.  add  &% 


it  a  t.m.  of  Commodore 
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HARD  SOFTWARE  TO  BEAT 


ANY  5  $42.00  :  ANY  3  $27.00  :  ANY  1  $9.95  :  OUR  CATALOG  FREE! 


SEARCH  -    Olive  IhiouEh  a  giant  maze  ol  moms  encournemig  money  bags,  fuel  tanks,  and  moving  oil  slicks  thai 
slide  you  back  to  start,  specily  Kcybcirij  oi  joy^ncK 

ALIEH  PAHIC  -  Climb  laddeis,  dig  tioles  and  diop  aliens  ,  .  .  Quickly'    Specify  Keytwaid  oi  Joystick 
KRAZY  KONG  •  Vou  tiave  to  climb  to  Itie  top  b»il  Ihis  ciazy  monkey  keeps  lalling  baiiels'? 
VIKMAN  -  Sweep  up  dots  tefore  iTionsters  mop  you  up. 
QUIRK  -    Aicade  type  game  vtheie  if  you'ie  not  awake  ttie  floor  liieially  moves  out  Irom  under  your  feet. 

Fortunately  for  the  careful  (and  the  Q\itcM  the  leviartis  mil  rnto  youi  pocket.  Specify  Keyooard  oi  joystick 
RESCUE  from  NUFON  -  a  Ciaphic  Adventure  game  played  mtti  Ihe  keyboard,  some  commands  aie.  N.S.E.W.  for  diiectmn.  T  for 
transport,  U  and  D  for  the  5  floor  elevator.  Under  your  watchful  eye  ithcie  are  certain  undesiieables  m 
these  roomsi  your  guy  finds  and  tiansports  humans  to  safely.  One  playei  avetage  20  mm. 

DODGE  CARS  -   Fast  fun  on  crovfaed  freeway.   Thrs  colorful  game  keeps  top  5  &  compares  agarnst  last  50.  Specify  Keybojic  oi  joystick 
INVASION  -    Protect  energy  pods  from  lieing  stolen  try  enemy  ships.   Simple  and  challenging,  speoi/  Keyboaid  or  joystick 


nuFRam  iiept. 

Introducing  DEFENDERS  ON  TRI  -  $12.95 

Wc  Ihtnk  ihii  IS  one  o!  the  most  tun  and  cnjUergiti^  Rames  .w.iiiahle 
lor  the  Vic.  You  pilot  iwilh  Joyslicki  a  derendei  slyie  ship  3nd  .ire  the 
Only  nope  toi  ihe  advance  ej^ploialion  party  Ihai  lelepe'Tted  mto  Tn  Cite, 
Ihe  jnciem  3Eien  sp^eie  heading  loi  So'.  W'th  4  screens,  4  UNIQUE 
defences,  on  &  ofl  shields,  fuel  deposits,  alien  Ireasuies,  lunntug  timer, 
enerRy,  $core.  and  ouf  twst  graphics  displays  to  dJle,  we'ie  Sure  you 
will  think  so  too.     D,^0-T.  requires  3H  expander 

11  that  wasn't  Nut.  we  nrusi  mention  that  On  June  Isi  Oui  0«n  star  Scoit 
Efdei  got  Jtl  la  nmney&afis  and  piowed  thai  the  "you  wm*'  loyline  m 
SEARCH    Joes   Aoi^. 


WRITE 


nuFEKap 


P.O.  BOX  156 
SHADY  COVE,  OREGON  97539 
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Two  VIC  Word 
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Programs 


Harvey  B,  Herman 
Associate  Editor 


Not  Just  A  Gome  Machine 

C'.ointnoclorc  has  in  its  ads  made  nuicli  ol  ilic  laci 
that  the  V^IC  is  not  a  video  game  but  a  real  computer. 
This  truthful  claim  was  only  academic  at  fust  as 
there  was  little  available  VIC  software.  Today  the 
number  of  advertised  programs  appears  lo  be 
growing  exponentially,  and  the  advantages  in 
owning  a  true  computer  ai'c  cjuite  evident. 

As  much  as  1  like  the  VIC,  I  am  aware  of  its 
shortcomings,  llie  basic  unit  has  minimal  memory 
(5K  read/write  memory.  RA.\[)  and  a  displav  with  a 
short  22  character  line.  Optional  hardware  has 
recent Iv  become  available  to  correct  these  deficien- 
cies. Note,  howc\'cr,  that  the  programs  described 
here  will  even  work  with  the  original  unexpanded 
computer.  Prcliv  good  foi- a  machine  that  retails 
for  less  than  S:5()0'! 

Why  A  Word  Processor? 

I  always  felt  that  it  was  not  practical  to  type  my  own 
letters  as  I  made  loo  many  mistakes.  Furthermore, 
sitting  at  a  typewriter,  correcting  errors  with  Liquid 
Paper,  and  retyping  whole  pages  was  not  mv  idea 
of  a  good  time. 

The  situation  has  now  changed  completely 
since  I  started  using  a  word  ]jrocessor  (PnprrMatt' 
from  AH  C^jmputers)  on  an  older,  expanded  2001 
PKI".  1  still  make  errors  when  I  type  letters,  but 
they  can  be  easily  corrected  before  the  final  copy  is 
printed. 

I  did  not  appreciate  the  convenience  of  a  word 
proces.sor  until  1  actually  started  using  one.  For 
example,  a  diaft  letter  can  be  run  off  with  a  few 
corrections  without  having  to  retype  the  whole 
letter.  Moreo\cr,  a  somewhat  disorganized  person 
like  myself  can  keep  u])  with  his  tiling.  Becau.se  I 
save  all  correspondence  on  disk,  I  always  know  that 
I  can  find  a  given  letter  by  looking  through  a  limited 
number  of  printed  disk  directories.  Nothing  gets 


lost. 

Recently,  I  was  gi\en  two  \'IC  \vord  processing 
programs  to  re\"iew,  bm  1  was  a  little  dubious.  A 
PF.'I"  makes  an  excellent  word  processor,  but  it  was 
not  clear  that  a  VIC'  wonld,  particularly  a  VIC  with 
a  limited  amouiu  of  memory.  For  program  evalua- 
tion. !  used  additional  hardware  -a  3K  RAM 
expander  and  a  VIC  1515  printer.  (The  extra 
RAM  allowed  Icjngei  text  files,  but  was  not  essen- 
tial.) If  VIC  word  processing  intrigues  you,  read 
on  to  learn  more  about  the  good  and  bad  features 
of  eacli  program. 

Un-Word  Processor 

The  accompanving  eight-page  manual  describes 
this  program  as  a  simjjle  word  processor.  I  would 
agree  with  that  description  and  even  add  "\'ery." 
This  software  may  seem  strange  at  first.  It  consists 
of  two  machine  language  text  fbriuatting  programs, 
one  foi'  the  VK^  15  15  printer  and  the  other  for  an 
RS-232  piinter.  The  formatting  program  appro- 
priate for  your  system  is  loaded  and  protected 
from  BASIC  with  a  few  POKEs.  Fhe  instructions 
are  quite  explicit  even  if  the  rationale  might  not  be 
deal"  to  a  bcgiiuier. 

Fhe  next  order  oi  business  is  the  writing  of 
what  I  would  call  a  pseudo-BASIC  program.  The 
first  statement  is  a  SYS  call  to  the  formatting  pro- 
gram, and  the  subsec[uent  statements,  a  text  file 
not  normal  B.-\SIC,  are  numbered  lines  of  text 
headed  b\  a  double  quote.  Corrections  are  made  in 
the  text  file,  using  the  VIC  screen  editor,  after  the 
line  is  entered.  The  file  can  be  saved  on  cassette  or 
disk  the  .same  as  any  other  program. 

The  text  file  is  priiUed  by  simjjly  RUXning  the 
pseudo  program.  Reliuti  and  line  feed  are  added 
aut(jmaticallv  to  the  printout,  about  every  72  char- 
acters.  The  line  lengtli  may  be  adjusted  as  desired. 
A  second  double  quote  can  be  used  to  prematurely 
terminate  a  line  as  at  the  end  of  a  paragraph  or  to 
produce  a  blank  line. 

Although  this  |jrogram  is  admittedly  simple,  I 
don't  mean  to  imjjly  that  it  is  not  useful.  In  some 
ca.ses  simple  is  belter.  It  would  be  particularly  ea.sy 
for  elementary  school  students,  who  migtit  be 
intimidated  by  a  more  comprehensive  program, 
■fhe  (jiil\-  minor  flaw  tliat  I  found  was  a  few  easily 
recognized  errors  in  the  manual. 

The  VIC  Typewriter 

Fhe  13-page  manual  that  accompanies  this  pro- 
gram says,  up  front,  that  it  is  a  very  simple  word 
processor.  Howe\er,  it  is  closer  to  a  real  one  than 
the  program  Just  described.  It  consists  of  a  com- 
bined basic;  driver  and  a  machine  language  sub- 
program. Text  files,  written  with  the  program,  can 
be  saved  to  either  cassette  or  disk,  and  retrieved 
later.  On  command,  the  text  file  can  be  printed  on 


the  one  supported  printer,  the  VIC  1515. 

The  manual  is  slick  and  professionally  done.  A 
summary  of  the  18  direct  commands  and  the  seven 
indirect  (embedded)  commands  precedes  a  detailed 
description  oi  each.  I  found  my.seU  referring  to 
this  summary  quite  often  at  first,  but  I  expect  that 
this  would  not  be  necessary  after  extended  use. 

There  are  several  features  of  this  program 
that  I  I'cally  like.  It  contiiuioush'  displays  the 
maximum  number  of  lines  available  (185  lines  for 
the  3K  expanded  V'K!)  and  the  current  line 
number.  The  \'IC  function  keys  are  used  to  advan- 
tage. For  example,  one  key  can  be  used  to  delete  a 
line  and  another  to  page  forward  in  the  text.  En- 
hanced or  reversed  [)ritited  characters  are  easy  to 
intersperse  in  the  text  using  special  symbols.  A  teib 
ke\'  (five  spaces)  is  e\'en  provided. 

Otiier  features  were  diffictilt  to  use  or  were 
absent.  One  f  miction  key,  corresponding  to  "delete 
text,"  is  too  easy  to  use,  while  another,  "delete 
character,'"  is  tricky  to  get  just  right  as  it  docs  not 
have  instantaneous  action.  There  is  no  page  back 
key,  so  one  must  page  forward  and  wrap  arotmd  to 
the  start  tln^ough  the  back  door.  Support  for  an 
RS-232  printer  is  lacking.  It  could  have  been  easily 
added  as  an  option  to  be  separately  loaded,  l  could 
go  on,  but  we  would  not  expect  it  to  contain  all 
the  bells  and  whistles  of  much  more  expensive 
programs. 

In  a  comparison  between  the  two  programs, 
the  V7C  Typru'iiter  is  a  clear  winner.  This  j)rogram 
has  so  many  more  features  that  it  would  be  the  one 
to  choose  if  you  want  a  serious  program.  On  the 
other  hand,  having  more  features  makes  it  more 
difiicult  to  learn.  li  you  arc  a  VIC  owner  in  the 
market  for  a  simple  word  processor,  cheek  these 
programs  out  at  your  closest  VIC  emporium.  You 
will  get  a  taste  of  an  important  application  for 
personal  computers.  Choose,  the  one  thai  suits  you 
best. 

Please  note  —  problems  associated  with  the 
early  release  of  Home  Cialculation  Pack  arc  being 
corrected:  lie  sine  you  gel  the  tipdated  version. 

L'n-Word  Pnicfssur 
Midwest  Micro  Associates 
P.O.  Box  6148 
K(im<is(:ily,M0  6-n}0 
5/2. 9T 

'llif  VIC  T-ipewritrr  lotif  of  .<~ix  programs  in  Home 

Calculation  Prick  VT  107 A) 
Commodore  Business  Machines 
681  Moore  Road 
Kitii^^ofPnis.wi.  PA  19} 06 
$59.95 


Memory  Expansion  Boards 
for  the  ATARI  *  Computer 

Completely  compatible  with  ATARI 
hardware  and  software 

fHo  modifications  necessary 

Fully  assembled  and  tested 

User  installable  ■  simply  plug  it  in 

One  year  warranty 

Gold  connector  tabs  and  sockets 

16K  Memory  Board  —  $    54.95 

32K  Memory  Board  —  $124.95 

Build  Your  Own  Memory 

16K  board  -  no  components  ■  $  1  2.50 
32K  board  —  no  components  —  $30.00 

Add  $2  Shipping  and  handling  per  board 
*ATARI  is  a  trademark  of  Atari  Inc. 

Dealer  Inquiries  Welcome 

Tiny  Tek,  Inc. 

P.O.  Box  820249    •   Dallas,  TX  75382-0249 
214-373-8926 


VERVAN  Software 

utility  Programs  for  the  ATARI  400/800* 

CASDUP 

A  machine  language  program  that  allows  you  to  copy 
ANY  Atari  cassette.  Cassette  Only  $20.00 

CASDIS 

A  machine  language  program  that  converts  a  cassette 
boot  program  into  a  disk  boot  program. 

Disk  Only  $25.00 

DISDUP 

A  machine  language  program  for  duplicating  hard-to-copy 
disks.  This  is  more  than  a  simple  copy  routine. 

Disk  Only  $25.00 

VARMAP  (Available  in  September  1982) 
A  machine  language  program  that  lists  the  variables  in  a 
BASIC  program  along  with  the  number  of  every  line  that 
references  them.  Specify  Cassette  or  Disk  S25.00 

LINMAP  (Available  In  September  1982) 
A  machine  language  program  that  lists  each  line  in  a 
BASIC  program  along  with  the  number  of  every  line  that 
references  them.  Specify  Cassette  or  Disk  $25. OO 

FULMAP  (Available  in  October  1982) 
A  single  program  that  includes  all  the  features  of  VARMAP 
and  LINMAP.  An  additional  feature  is  that  variables  used 
In  indirect  addressing  are  listed  separately. 

Specify  Cassette  or  Disk  $40.00 

Please  add  $2.00  shipping  and  handling  per  program. 
California  residents  please  add  6%  state  sales  tax. 
Send  check  or  money  order  to: 

VERVAN  Software 

10072  Balsa  Street 
Cucamonga,  Ca.  91730 

Dealer  Inquiries  Welcome 

■ATARI  400/800  is  a  trademark  of  Warner  Communicalions,  Inc. 
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BASIC  A + 

Charles  Brannon 
Editorial  Assistant 


What  is  vour  "wish  list"  for  the  ullimale  BASIC'? 
What  statements  would  yoii  ha\e?  How  large  could 
the  language  afford  to  be?  Atari  owners  can  choose 
from  llirce  RASIC;s:  Atari  8K  BASIC,  Mie  losoft 
BASIC,  or  BASIC  A  + .  The  original  BASIC:  was 
designed  to  fit  into  an  8K  cartridge,  limiting  its 
potential,  whereas  the  latter  two  languages  load  as 
niaciiine  language  programs  from  disk,  and  can  be 
as  large  as  memory  permits.  These  softltmdnl  lan- 
guages, therefore,  retjuire  a  disk  dri\e  and  at  least 
32K  of  RAM.  The  increased  size  of  these  languages 
means  less  memory  for  writing  programs,  though. 
With  a  maximum  48K  of  memory,  you  have  a  bit 
over  2()K  remaining. 

An  Extended  BASIC 

BASIC  A+  is  upward  compatible  with  Atari  8K 
B.'XSK".  That  is,  programs  written  in  Atari  BASIC 
will  run  without  modillcation  in  BASIC  A  +  .  Prior 
progiamming  experience  with  .-\tari  B.VSIC>  trans- 
fers to  BASIC  A  + .  Ill  effect.  BASIC  A+  is  an 
extension  of  Atari  BASICS  adding  a  multitude  of 
commands  and  improving  others. 

M(jsl  of  the  minor  dist:repancies  and  bugs  ol 
Atari  BASIC:  have  been  corrected.  For  example, 
the  RUN  cotnmand  did  not  clear  out  arrays  or 
strings  as  it  should,  and  does,  in  BASIC>  A-!-.  \'ou 
can  now  use  a  subscripted  variable  in  a  READ  or 
INPU  r  statement,  such  as  RKAD  A(I). 

Have  Your  Cake  And  Eat  It  Too... 

basic:  A-f-  narrows  the  compatibility  gap  between 
Atari  BASIC  and  the  popular  Microsoft  BASIC 
with  options  such  as  prompts  in  INPUT  statements. 
For  example, 

INPUT  "What  is  your  name?",NAME$ 

TAB  is  also  supported,  as  in  PRINT  TAB(2());X(I). 
TAB  even  works  with  a  printer.  String  concatena- 
tion is  provided  with  '■,".  .•\S  =  .\S  +  B$  becomes 
AS  =  .A.S,B.S.  Since  B.^SIC:  \+  includes  equivalent 
commands  for  most  Microsoft  statements  (excluding 
strings),  you  get  the  best  of  both  worlds! 

BASIC  A-f-  adds  program  debugging  U)ols 
such  as  TRACE  and  TRACEOFF,  which  activate 
and  cancel  the  display  of  line  numbers  during  a 
program's  execution,  and  LVAR,  which  lists  all 


variables.  Error  messages  are  now  non-cryptic 
English  phrases,  such  as  NO  SUCH  LINE  #  instead 
of  ERROR  -  12.  basic:  error  handling  with  TRAP 
is  made  easier  with  ERR(O),  which  returns  the 
error  number;  ERR(I),  which  gives  the  offending 
line's  number;  and  C:ONT,  which  continues  execu- 
tion on  the  line  following  the  error  (RESUME  in 
other  BASICS). 

Extended  I/O 

BASIC  A-f-  adds  DOS  commands  to  BASIC, 
making  disk  handling  by  a  program  much  easier. 
C:ompare  these  two  statements  which  delete  a  file 
from  the  disk: 

XIO  33,#I,0,0,"D:TEMP" 
ERASE  "D:TEMP" 

Al.so  included  are  PROTECT  and  UNPROTECT 
(a.k.a.  LOCK/UNLOCK),  RENAME,  and  DIR. 

Yes,  vou  can  now  list  the  directory  without  going  to 
DOS! 

BASIC  A+  can  sa\e  and  load  binary  files. 
These  files  can  be  any  .section  of  memory.  For 
example,  a  word  processor  could  use  BPUT  to  save 
a  text  file  at  top  machine  I/O  speed  or  u.se  BGET 
to  recall  another.  This  formerly  rcquirefl  many 
POKEs  and  a  machine  latiguage  program  to  call 
the  CIC.:>.  RPUT  and  RGET  are  usefiil  for  fixed- 
length  files  produced  with  NOTE  and  read  with 
POIN  I  .  For  example,  to  PRIN  I  a  number  to  such 
A  file  could  produce  anything  from  "0"  to  "lO"  to 
"3. 1 4 1 5927"  to  "  1 .562  E  +  42."  RPUT  will  output 
the  number  as  7  bytes,  using  the  iiuernal  storage 
format  for  numbers.  RCiET  will  read  these  bytes 
and  reconstruct  the  number.  This  built-in  "packing" 
and  "tmpacking"  capability  is  vital  for  efficient 
record  processing. 

PRINT  USING 

basic:  AH-  supports  deluxe  formatting  via  PRINT. 
For  example,  PRINT  USING  "###.##"  would 
format  a  three-digit  number  in  dollars  and  cents 
formal,  automatically  padding  uiuised  digits  with 
spaces  (or  zeroes  to  the  right  of  the  decimal  poiiu). 
So  :^3.345  would  appear  as  *'b33.35".  (Fhe  "b" 
denotes  a  blank.)  Notice  that  PRINT  USlNCi  auto- 
matically rounds  numbers  to  fit  the  fortnat  field. 
"Pi"  printed  in  the  same  format  would  appear  as 
"bb3. 14".  Other  ibrmat  characters  are  ",i"  (floating 
dollar  sign),  ","  (comma  formatting  such  as 
1 ,()()(), 000  for  one  million),  "k"  (fills  unused  digits 
with  zeroes),  "*"  (pads  tjlank  digits  with  asterisks 
for  number  protection,  such  as  check  printing), 
and  "  +  "  or  "-"  (which  force  the  appropriate  sign  to 
be  printed  where  specified).  String  formatting  is 
provided  with  "%"  and  "!"  which  perform  right  or 
left  justification  on  the  string. 
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An  Ideal  Language? 

BASIC  A+  is  written  bv  progranimers  who  have 
both  designed  Atari  BASIC  and  have  used  il  ex- 
tensively. Therefore,  it  reflects  the  "wish  list"  of 
these  proj^iainineis.  If  \()u*rc  a  seri<.)us  program- 
mer, you'll  (Ind  this  wish  list  ttJines  close  to  yoiits  — 
BASIC  A-f-  is  a  programmer's  programming  lan- 
guage. Examples  of  this  are  seen  tliroughoiit  the 
language.  Most  ol)vioiis  ol  these  are  the  siructuted 
prograiniiiing  constructs  o(  "ir...ELSE...ENDIF" 
which  permit  niuhi-line,  multi-clause  comparison 
and  evaluation,  and  "'WHILE. ..ENDWHILE" 
which  allow  a  strtictured  loop  without  a  GO  TO. 
The  SET  function  enables  or  disables  certain  fea- 
tures. Eor  example,  SE  T  0, 1'i.S  disables  the  break 
key;  SET  2,ASCC':")  changes  the  INPUT  prompt 
from  a  question  mark  to  a  colon;  SET  5,1  will  allow 
progi-am  entry  in  lower  case  (converts  to  upper- 
case). Believe  it  or  not,  there  is  even  a  SET  for  the 
ANSl-slandard  FOtL'N'EXT  loop.  SET  3,  I  will 
allow  a  FOR/NEX  r  loop  to  exectile  zero  times. 
This  statement: 

FOR  I  =  30  TO  1  :PRINT  I:NEXT  I 

would  normally  print  "^0"  and  slop  — executmg  ai 
least  once,  no  matter  what  the  E(^R  range  is.  .Almost 
all  microcomputer  BASICs  do  this,  but  the  SET 
statement  will  permit  BASICS  u>  ignore  such  loops, 
making  the  Atari  one  of  the  onlv  microconipnu-rs 
to  comply  with  the  ANSI  siandard. 

Progranniiing  convenience  is  enhanced  with 
the  DPOKE  and  DPEEK  commands  which  simulate 
lb-bit  PEEK  and  POKE  connnands.  For  example, 
to  find  the  .start  of  screen  memory  with  SAVMSC 
(S58),  you  would  code: 

SCR  =  PEEK(88)  +  256*PEEK(89)  in  Atari  BASIC,  or 
SCR  =  DPEEK(88)  in  BASIC  A  -I- . 

Obtaining  the  same  address  from  the  display  list 
shows  the  convenience  even  more  dramatically: 

A  =  PEEK(560) -H  256*PEEK(56 1) -H  4 
SCR  =  PEEK(  A)  +  256*PEEK{A  +  1) 
v.s.  SCR  =  DPEEK(DPEEK<560)  +  4) 

DPOKE  lets  vou  place  sixteen-bit  results  in  memory 
without  breaking  the  ninnber  into  two  8-bit  parts. 
For  example,  DPOKE  12.1536  replaces  POKE 
12,():POKE  1 ''..band  DPOKE  12, A  replaces  this 
piece  of  code: 

POKE  13,INT(A/256):POKE  12,A-PEEK(13)*256 

Other  memory-manipulation  commands  are 
FIND  and  MOVE.  FIND  will  search  a  string,  even 
a  huge  Atari  "megaslring"  of  thousands  of  charac- 
ters, for  any  substring.  This  has  instant  application 
for  database  management  programs,  and  has 
infinite  minor  potential,  such  as  menu  selection: 


GOTO  FIND("PDCJN",A$,0)*10+  1000 

where  P. D.C.J, N  are  the  first  letters  of  a  menu. 
FIND  will  rettn-n  I'rom  0-5.  MO\'E  will  move  a 
block  oi  memory  1  rom  one  j^lace  to  another.  'Fhis 
can  be  used  to  move  the  character  .set  in  ROM  into 
RAM  for  modification  (and  BASIC  A+  conve- 
niently reserves  1 024  b)tes  for  the  cbaracter  set). 
MOVE  can  be  used  for  insert/delete  limctions.  and 
even  ]jage-nipping.  Imagine  how  mucli  e;isier 
player/missile  graphics  wotild  be  with  MOVE, 
\vhere  you  could  easily  move  players  around  in 
plavcr  iTtemoiv  with  this  machine  language-speed 
coimnand.  .Ah.  but  that's  another  topic... 

A  User-Friendly  Language 

One  of  the  most  attractive  features  of  B.ASIC  A  + 
is  the  ease  of  access  to  hardware  features.  The 
controller  ftmctions  STICK.  PTRKi,  etc.,  and  the 
SE  r(X)LOR  conmiand  represent  Aun'x  BASICs 
user  Iriendliness.  These  I  unctions  could  easily  be 
replaced  with  PEEKs  and  POKEs,  but  Atari  BASIC 
makes  the  machine  easy  to  trse  without  memorizing 
a  memory  ma]).  BASIC  A  +  continties  this  tradition. 
PEN((t)  will  retmn  the  hori:^ontal  position  of  the 
light  pen,  if  pre.sent.  HS  i  ICIK  and  VSFICK  re- 
turn delta-X  and  delta-Y  offsets  for  the  joystick. 
H.STIC^K.  for  example,  returns  +  I  if  the  jovstick  is 
[jushed  right.  -1  if  the  joystick  is  to  the  left,  anrt  0  if 
the  joystick  is  "horizontally  centered."  'I'he  two 
Iiuiclions  can  be  combined  to  easiU  update 
motion. 

Player/Missile  Graphics 

Ibis  ease  oi  use  continues  with  a  complete  set  of 
commands  to  control  plaver/missile  graphics,  one 
of  the  Atari's  best  features.  Formerly,  programming 
P/M  graphics  was  a  nightmare  of  PEEKs,  POKEs 
(so  many  POKEs!).  sioowww  FOR/NEXT  loops  for 
initialization  and  \ertical  movements,  and  machine 
lansftiasje  I'outincs  that  were  clinnsv  at  best.  BASIC 
A  +  makes  P/M  grapliics  as  eas\'  as  PLOT  and 
DR.AWTO.  Setting  plaver  colors  is  accomplislied 
with  SE  rCOLOR's  analog.  PMCOLOR.  PMCLR 
clears  out  a  player.  PMWIDIII  sets  the  width  of  a 
player.  I'he  headache  of  memory  allocations  and 
bit  selection  is  replaced  with  PMCiRAPFIICS.  a 
statement  similar  to  GRAPHICS.  PMGRAPHICS 
(abbreviated  as  PMG.)  does  all  the  setup  for  you. 
Cancelling  P/M  is  done  with  PMCiRAPHICS  0. 
After  the  initialization,  PMADR  will  return  the 
memorv  location  of  any  player,  so  POKEing  or 
MOVEing  b\tes  into  it  is  easy. 

The  heart  of  the  P/M  graphics  commands  is 
PMMOVE,  which  positions  the  jilayer  anywhere 
on  the  screen.  The  horizontal  and  vertical  positions 
of  the  player  can  be  set  together  or  separately. 


Send  for  our  FREE 
Software  Catalog  for  the 
Atari  400/800  Computer 

LARGE  SELECTION 
SAVE  A  MINIMUM  OF  10% 
ALL  PROGRAMS  PRETESTED 
FREE  SHPPING 
MOST  MAJOR  BRANDS 

^ARDOm 
ACCE33 
iniC^OWi^^E 


p.aeox  1704 

BREA,CA   92621 
(714)  671-1093 


STATISTICS 

FOB 

RESEARCHERS 

R-STAT 

FriendlYf  easy  to  use, 
well  documented. 

INCLUDES: 

•  Database  with  tians formations 

•  ANOVA  N  -  way 

•  Analysis  of  COvahance  One  -  way 

•  Stepwise  Multiple  Regression 

(with  Ridge -regression) 

•  Univariate  Statistics 

•  MuJitple  range  tests 

•  Crosstabs 

•  t-  lests 

•  Graphics 

•  Menu-driven 


$ 


DISKETTE 
&  MANUALS 

Specify  6K«  A^,  or  Microsoft 

rATABIsDOS  II- 


350 


00 


For  a  FREE  Brochure  or  further 
information  please  call  or  write. 


DSC 


P.O.BOX  103J 
CENTRALIA.  WA  9tMl 
liOG)  73e-3ZtD 


VISA  S  MASTERCHAHGE  ACCEPTED 


"The  Software  Speciatists"  offer... 

^•TBE  STATE  OF  T«C  ART* 

IN  COMPUTER  SOFTWARE 


•  NUMBER  STUMPER: 

24K  CAS.  tlB-OS     32K  DISK  21.95 

•  UTILITY  PAK  *1: 

32K  DISK  •29.B5 

•  UTILITY  PAK  #2: 

32K  DISK  *24.95 


•  GAME  PAK  #1: 

24K  CAS.  *14.95     32K  DISK  «19.95 


AN  ARCADE  GAME  FOR  ONE  OR  TWO  PLAYERS. 
USES  JOYSTICKS. 

DOS  UTILITIES,  AUTORUN.  SYS.  RENUMBER.  VARIABLE  LISTER 
AND  CHANGER,  AUTOMENU 

DISK  SPEED  ADJUST,  CONVERT  DECIMAL-HEX-BINARY  SS. 
COLOR  &  SOUND  PROGRAMMER'S  AID, 
SAVE-ASCREEN  UTILITY, 

SCOREFOUR,  DOTS,  FIFTEEN,  PLUS  SURPRISE  GAME! 
lA  TOTAL  OF  FOUR  GAMES).  USES  JOYSTICKS. 


OFFERS  YOU 


CALL  OR  WRITE  FOR  A  CATALOG  OF  OUR 

PROGRAMS  AND  DETAILED  INFORMATION  ON 

OUR  FREE  OFFERINGS.  SPECIALISTS  IN  SOFTWARE 

FOR  THE  ATARI'     COMPUTER.  GAMES,  UTILITIES 

AND  CUSTOM  PROGRAMMING  AVAILABLE. 

DEALERS  INQUIRIES  INVITED 

28  ORCHID  ROAD 

LEVITTOWN,N.Y.  11756 

(51 6»  796-1212 


PROGRAMMING 
CONSULTATION 


SB 


ADD  $2.50  SHIPPING  AND  INSURANCE.  N.Y.  RESIDENTS 
ADD  SALES  TAX.  C.O.D.  OR  BLUE  LABEL  SHIPMENT  ADO'L 


98 


COMPUTE! 


August.  1982,  Issue  27 


Horizontal  position  is  an  absolute  location  ironi  0- 
25"),  I)iit  vcriical  positioning  is  done  with  a  relative 
ojjsi'L  PMMOVE  0;1  would  move  the  first  player 
up  one  scan  line.  PMMOVE  0,100;-4  would  move 
the  playe!"  to  horizontal  [position  100  and  then 
move  it  down  I  scan  lines.  Two  other  commands 
are  MISSI LE  and  BUMP.  MISSILE  creates  a  mi.ssilc 
{ihe  "missile"  in  ]jlaver/missile  graphics)  which  is 
moved  with  I'M  MOVE.  BUMP  will  read  the  colli- 
sion legistcrs.  BUMP(0,3)  will  check  for  a  collision 
l)ei  ween  player  0  and  player  3. 

Unique  Documentation 

1  he  manual  lor  B.YSIU  A  +  conies  as  a  sheafof 
loo.se-leal  [)ages  t(»  be  inserted  into  the  BASIC 
reference  mantial.  A  logical  concept  -  BASIC  A  + 
extends  BASIC,  so  its  manual  extends  BASIC'S.  It 
is  a  little  coid'using,  all  the  paper-shuffling,  but 
gives  vou  a  complete  reference.  All  changes  are 
noted  wiili  special  })ages,  and  the  table  of  contents 
is  replaced  as  well.  Additional  appendices  are 
added,  as  well  as  two  new  chapters,  including  a 
lutoiial  on  jilayer/missilc  graphics  and  tlie  related 
tornmands.  f lie  manual  is  very  well  written,  K»n- 
cise,  but  complete.  It  even  includes  ".secret "  internal 
mcmot  y  locations  to  permit  the  user  to  customi/.e 
B.\S1C;  A  -I-.  It  is  apparently  easy  to  add  new  com- 
mands to  BASIC  A  +  .  On  an  included  demo/ittiltty 
disk  are  two  commands,  RENL'M  and  "f«  "  which 
respectively  REKL'Mher  vour  program  and  peiniii 
an  Atari  load,  to  let  vou  load  Atari  programs  into 
BASIC  A -I- . 

A  Few  Notes  And  Bugs 

1.  I  he  [)ie-resi'r\fd  memorv  for  characters  and 
P/M  graphics  cannot  be  used  for  \our  BASIC 
program,  although  you  can  store  machine  language 
progiams  ihere. 

2.  A  CRAPl  lies  connnand  can  apparently  wipe 
out  some  oi  the  reserved  character  graphics  area. 

3.  BASIC  A-t-  runs  noticeably  faster  than  Atari 
BASK'.  One  reason  for  this  is  that  BASIC  A  + 
onlv  checks  for  the  break  key  at  the  end  of  each 
line,  not  after  each  command.  Unl'orlunalcly.  this 
can  cause  a  lock-u[3  on  single-line  commands  such  as 

FOR  I  =  0  TO  1E9;PRINT  PEEK(764):NEXT  I     and 
300  GOTO  300  :REM  FREEZE  FULL-SCREEN 
GRAPHICS  UNTIL  BREAK 

S^■S  I'E.VI  RESET  will  abort  such  a  loop. 

4.  OSS  sells  BASIC  A -I-  for  the  .Apple,  so  software 
piodurers  can  sell  software  that  will  run  on  either 

machine. 

5.  OSS  has  a  nm-time  BASK^  A-(-  which  presum- 
ably rtins  faster,  uses  less  memory,  and  has  security 
fealtnes.  \'ou  must  pay  a  royalty  to  use  it.  however 


(tniless  OSS  distributes  yoin-  software). 

6.  OSS  apparently  has  excellent  user  support,  with 
a  newsletter,  and  inexjjensive  update  disks  a\'ailable. 

7.  Get  OS/A+  with  the  BASIC.  Although  space 
does  not  permit  a  complete  review  here,  be  assui  ed 
it's  a  bargain.  For  an  extra  $70  you  get  a  full-power 
"system"  DOS  with  easy  to  use  commands  such  as 
RENamc.  Other  commands  can  be  accessed  from 
disk,  such  as  COPY  and  HELP.  BASIC  \+  is 
loaded  with  "BASIC."  OS/A+  is  always  available - 
no  DUP.SYS  or  MEM.SAV!  Included  are  nimicrons 
.system  utilities  and  EASMD,  the  disk-based 
upward-compatible  Editor  Assembler-  how's  that 
for  a  Iree  bonus? 

BASIC  A -I-  is  a  feattne-packed,  casv-to-usc 
language.  The  scope  and  range  ol  By\SIC  A  4- 
make  it  a  truly  professional  language,  worth  the 
consideration  of  an\  serious  programmer. 
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VIC 

Communications: 
The  RS-232 
Interface 

Jim  Butterfield  and  Jim  Law 
Toronto 


The  VIC  has  very  good  communications  potential 
built  in.  It's  versatile  and  sophisticated:  voii  can  set 
transmission  speeds  and  other  characteristics, 
liiilfering  gives  you  a  nice  bonus:  after  you  deliver 
characters  to  tlie  interface,  you  niav  go  about  yoLu- 
computing  business  and  the  characters  will  be  sent 
at  the  proper  time.  Similarly,  input  characters  can  be 
collected  while  you  are  doing  other  things,  allowing 
you  to  pick  them  up  at  yoiu"  own  convenience. 

The  interface  is  called  RS-232  (more  about 
that  later).  Its  versatility  makes  it  very  useful,  but 
there  are  a  couple  of  dra^vbacks.  First,  you  can't 
use  the  serial  disk/printer  port  or  the  cassette  tape 
while  the  R.S-232  is  in  gear.  Vou  could  stoji  ilie  RS- 
232,  fire  .something  out  to  printer  or  disk,  and  then 
resume  communications;  but  that's  sometimes 
awkward  to  do.  Secondly,  the  Parallel  User  Port 
(PL'P)  and  the  RS-232  interface  are  the  same  connec- 
tions, so  it's  difficult  to  use  them  both  at  the  same 
time.  If  you  aie  jjlanning  to  sense  a  buncli  of  switt  lies 
on  the  PUP  and  report  their  status  over  a  connnuni- 
cations  line,  you'll  have  some  headscratching  to  do. 

The  RS-232  Connection 

RS-232  is  a  communications  standard  thai  defines  a 
whole  bunch  of  wires  (25)  for  connecting  a  terminal 
device  (that's  your  "VTC)  to  a  communications  device 
(that's  your  modem).  It  defines  what  the  wires  do.  It 
defines  a  standard  connector  (which  the  V'l(;  doesn't 
have).  It  tlefmes  standard  voliages  and  curients 
(which  the  VK.^  doesn't  observe). 

Although  all  the  RS-232  connections  are  dcfiived, 
they  are  rarely  all  used.  The  most  important  connec- 
tions are: 


Edge 
Connector 


RS-2.'J2 
Connector 


Signal  Description 

From  Modem  to  VIC: 

DaiaRcv         Serial  data  input  Pins  Band  C  Pin  2 

DSR  Modem  OK  Pin  L  Pin  21 

CTS  Modem  ready  to  transmit       Pin  K  Pin  4 

From  VIC  to  Modem: 

DataXmt        Serial  data  out  PinM  Pin  3 


DTR  VIC  OK  PinE  Pin  5 

RTS  VIC  is  ready  to  transmit         PinD  Pin  6 

Ground  connections: 

Cnd  Signal  ground  PinN  Pin  7 

Pro  Chasis  ground  Pin  A  Pin  I 

We  should  mention  that  the  VIC  leaves  RIS  on 
all  the  dme  just  to  keep  the  modem  on  its  toes.  Two 
more  connections  are  fitted  to  the  VIC^.  but  not  used: 
RI  and  DCD  connect  to  pins  F  and  H.  But  you  won't 
need  to  worry  about  them  unless  you're  heavily  into 
communications. 

Hardware 

We  mentioned  that  the  PUP  connector  is  not  a  stan- 
dard RS-232  connector,  and  the  voltages  fmiiished 
by  VIC  are  not  standard  RS-232  voltages.  This  means 
that  you'll  need  an  adaptor  to  hook  into ) our  modem. 
Commodore  should  make  these  available  soon. 

If  you're  not  willing  to  wait  or  just  want  to  make 
your  own  adaptei",  two  jjossible  cii  tuits  are  de.scribed 
below.  The  first  uses  discrete  parts  and  any  well- 
stocked  junk  box  should  iiarbor  the  necessary 
items.  The  second  has  niinimum  parts,  but  the  ICs 
may  be  hard  to  find.  If  you  are  not  handy  with  a 
soldering  iron,  perhaps  a  friend  or  a  local  electnjnics 
bull  could  a.ssemble  the  interlace  for  you:  it's  not  a 
difficult  project. 

The  simplest  way  to  connect  the  VIC  is  with  just 
the  two  data  lines  and  groimd.  This  "three  wire" 
connection  will  work  with  most  modems  and  any 
printer  where  handshaking  is  not  a  problem.  If  you 
arc  using  tlie  "junk  lx)x"  circuit,  make  only  as  many 
circuits  as  you  need:  (Jiie  input  and  one  output  should 
be  enough  for  a  modem. 

Figure  1 .  Output  Circuits 
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Figure  2.  Input  Circuits 
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Figure  3.  Power  Supplies  and  Connection  Diagram 


-Q  X MIT  DATA 


G> 


o- 


-fwl  DTR 


-H  RTS 


Use  Output 
Circuit 
I  From 
Figure  I. 


-<^ 


-g  RCVDATA  "" 


G>- 


-c:^ 


— Hdsr 

HOTS 

— Hdcd 


Use  Input 
y  Circuit  From 

Figure  2. 


-Q  PROTGROUND 


(7) 1 -  +  5V 

^^    +=L  IOuF/16V 

I. 1^ 


H3  SIGNALGROUND 


Vcc  + 


G> 


+'*      Jh^i — 

47uF/16V  ¥  3x 

IN400I 


47uF/16V 


Vcc- 
-L  47uF/I6V 


*  These  signals  required  for  "three  wire"  connection. 
Q  =  USER  Port  (VIC)  Connections 
D    =  RS-232  (DB-25)  Connections 


Figure  4.  VIC  User  Port 
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I'lie  RS-232  interface  is  in  place-  in  your  VIC 
as  ticvicc  2.  So  all  yoii  need  lo  do  is  to  OPi'.N  device 
2  (for  example,  OPEN  1,2)  and  you  may  send  and 
receive  lo  vour  heart's  content  (PRINT#  1  ."ANY- 
BODY   FHERE"  :  INPUT#1,R$).  Bui  youVl  bcder 
know  a  few  things  about  how  it  works  before  you 
do  dial. 

Speed  And  Code  And  Other  Things 

The  signals  you  are  sending  to  the  modem  are 
serial.  Tliat  means  that  a  character  is  not  sent  all  ai 
once  -  the  bits  are  sent  one  at  a  lime  at  a  certain 
speed.  You  must  set  that  speed,  and  aitanf2fe  a  tew 
other  administrative  details. 

We  need  to  signal  speed,  code,  parity,  and 
even  the  type  of  modem  handshake  we  want.  To 
open  a  300  Ijii  per  second  channel  we  would  code: 

OPEN  l,2,3,CHR$(6)-(-CHR$(0) 

The  value  of  6  sets  the  speed  to  300  bjjs; 
5  would  set  150  bps  and  8  would  sel  1200  b]Ds. 
We  ha\e  iiuiied  off  parity,  assumed  eight  bits, 
and  assumed  ordinary  ("simple  3-wire")  RS-232 
interfacing. 

Al  the  same  time  that  we  do  this  OPEN,  some- 
thing else  happens:  the  \  IC  grabs  two  buffers  for 
input/output  use.  ll  lakes  them  from  vour  available 
BASIC  space.  Try  the  above  statement  followed  by 
a  I'RIN  r  ERE(O)  and  watch  512  bytes  disappear. 
The  missing  bytes  will  be  returned  lo  you  wlien 
you  say  CLOSE  I. 

There's  another  snag.  The.se  buffers  are  set 
up  in  the  lop  of  memory;  if  you  have  any  strings 
stored  up  there  you'll  be  in  trouble.  II  you're  going 
lo  use  the  RS-232.  your  program  should  OPEN  it 
as  its  first  command.  That  way  there's  no  chance  of 
confusion.  Remember  to  CLOSE  when  you're 
done. 

Working  The  Channel 

\'ou  send  with  PRINT#  and  voiu'  program  will  be 
able  to  continue  inunediately  while  the  data  is  sent. 
If  you  happen  lo  fill  up  the  buffer,  the  PRINr# 
will  wail:  you  won't  lose  anything. 

You  can  receive  data  vviih  INPUT#,  but  it's  a 
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GAMES  FOR  VIC 

Skier  Thrill  to  downhill  skiing,  using  your  joystick  to  hit 
flags  and  avoid  obstacles.  Great  graphics.  3  levels  of  dif- 
ficulty.   $17.95 

Maze  of  Mikor  Adventure-like  game  with  stunning 
graphics  challenges  you  to  steal  the  Warlock's  gold  as 
you  evade  the  demon.   $17.95 

Tank  Wars  Match  your  wits  against  the  evasive  enemy, 
maneuver  around  obstacles  and  avoid  mines.  $17.95 

Victrek  Graphics  and  sound  add  to  the  excitement  as 
you  scan  galactic  maps,  maneuver  through  star  bases, 
and  battle  klingons.  Enhanced  version  included  for  8K 
VIC.  $17.95 

Pinbail  Score  points  with  flippers  through  bumpers  and 
alleys.  This  game  Is  the  real  thing.  $15.95 

Simon  Four  squares  light  and  sound  at  random.  Then 
you  imitate  the  sequence.  It  gets  tougher  as  you  get 
better.   $15.95 

Fuel  Pirates  Protect  your  stock  of  atomic  fuel  from 
raiding  pirates  using  your  particle  cannon.  $15.95 

Lazer  Blitz  Terrific  graphics  as  you  destroy  enemy  air- 
craft from  your  flying  saucer.  $17.95 

Pak  Bomber  is  dropping  bombs  that  you  must  catch. 
Great  challenge  for  eye-to-hand  coordination.  $15.95 

NEW  FOR  5K  VIC  20! 

Tank  Trap  You're  challenged  to  protect  your  citizens. 

4  exciting  levels,  each  tougher  than  (he  one  before. 

$17.95, 

Concentration  Test  your  recall  skills,  when  you  try  to 

remember  what  you  saw  beneath  the  block,  and  match 

it.  $15.95. 

Dam  Bomber  You  must  break  the  dam  while  under 

cannon  fire.  $15.95. 

VIC  FORTH  Full  FigFORTH  implementation  with 

compiler,  interpreter  and  complete  editor.  Runs  on 

standard  VIC  20  with  5K.  $59.95  on  cartridge. 

HESMON  Machine  language  monitor.  Contains  50% 

more  commands  than  Commodore's.  $39.95  on 

cartridge. 

Turtle  Graphics  Based  on  LOGO.  Perfect  for  learning 

computer  programming.  Great  for  kids.  Very  versatile. 

$39.95  on  cartridge. 

HES  Writer   Word  processing.  $39.95  on  cartridge. 


SPECIAL  ANNOUNCEMENT 

TO  OUR  CUSTOMERS  AND 

DEALERS 

HES  has  relocateiJ  to  the  San  Fran- 
cisco Bay  Area  and  is  now  a  division 
of  USI  International.  We  now  have 
greater  resources  to  provide  you  w^ilh 
excellent  software  on  cartridge, 
cassette,  or  diskette  in  superior  quali- 
ty packaging. 

Watch  for  more  exciting  products 
from  HES. 


UTILITIES  FOR  PET  &  VIC 

6502  ASSEMBLER  PACKAGE 

HESBAL  is  a  1-  or  2-pass  Assembler  using  standard 
MOS  mnemonics  and  operand  formats,  has  pseudo- 
opcodes  and  over  25  error  messages.  HESEDIT  is  a  full 
screen  text  editor  for  use  with  HESBAL  or  alone. 
Assembler  package  runs  on  PET  or  VIC  with  1  cassette 
and  minimum  8K,  {specify  PET  or  VIC).  $23.95  on 
cassette,  826.95  on  diskette. 

HESCOM  transfers  data  and  programs  bidirectionally 
between  PETs,  VICs,  or  a  PET  and  VIC  at  3  times  the 
speed  of  the  disk.  Set  up  VIC  as  a  terminal  to  PET  and 
create  games  for  2  players.  Or  use  VIC  as  a  peripheral  to 
PET  for  hi-res  graphics  and  sound.  Only  $49.95  on 
cassette,  S52.95  on  diskette. 

HESCOUNT  monitors  BASIC  program's  execution  and 
accumulates  data.  Essential  for  debugging  and  op- 
timization. Discover  how  many  times  your  program 
looped,  and  when  IF  statements  were  true  or  false.  Fast 
execution.  Runs  on  PET  or  VIC.  On  cassette  $23.95.  On 
diskette  $26.95. 

HESCAT  Complete  hi-speed  diskette  cataloging  system. 
Five  programs  let  you  sort  names,  print  reports  3  ways, 
and  locate  file  names  in  memory  or  on  disk,  and  much 
more.  Works  with  any  PET/CBM,  16K  and  dual  drives. 
$39,95. 

HESLISTER  takes  complex  BASIC  programs  and  prints 
(to  screen  or  printer)  in  an  easily  understood  manner. 
Lets  you  analyze  BASIC  programs  to  alter  or  debug 
code.  Works  on  any  PET/CBM  and  1  disk  drive.  $23,95. 
HESPLOT  Very  fast  hi-res  graphics  subroutines  for  VIC. 
Includes  line  drawing  routines.  With  8K  VIC  plot  within 
field  of  176  X  160.  On  cassette  $17.95 

All  products  available  at  your  dealer  or  directly  from  HES, 

Add  S2  postage,  Calif,  res.  add  6%  sales  tax. 

We  accept  VISA  and  fvlasterCard,  Dealer  inquiries  invited, 

PET,  CBM.  and  VIC  are  trademarks  of  Commodore. 

Human  engineered  Software 

71  Park  Lone  •  Brisbane,  Cn  94005 

(415)468-4110 


Send  today  for  your  FREE  CATALOG 

of  VIC  and  PET/CBM  Software 

Name. 

Street 


City. 


State_ 


-Zip_ 


Mall  to  Human  Engineered  Software 

71  Park  Lane  •  Brisbane,  CA  94005 


little  dangeioiis.  INPUT  of  anv  sort  alwavs  waits 
lor  a  RETURN  tharacter  to  arrive;  if  it  never 
arrives,  your  proirrain  will  liaiijr  forever.  Bellcr  to 
use  C"rK'I"#,  whic  li  will  t^jvc  von  hack  a  tiiara(  icr  if 
it's  tlierc,  otherwise  it  will  return  a  mill  string  (""'). 
If" you  don't  GK  T  characters  ofU-n  enough,  vou  will 
eventually  end  up  with  a  full  iniffer and  start  losing- 
things. 

Errors  are  rejjortcd  to  you  via  the  SI  variahle. 
This  changes  character  completely;  ST  loses  all  ol 
its  previous  meanings  the  moment  you  open  the 
RS-232.  There's  a  wide  variety  of  things  ST  can 
report;  for  the  moment,  we'll  make  it  simple  by 
o!)serving  that  il  ST  is  not  zero,  there's  something 
wrong.  Each  time  you  access  ST,  it  will  be  cleared 
back  to  zero.  \'ou  can  tell  if  xon're  ha\ingconi- 
numications  problems  and  even  coimt  the  errors  if 
\(>u  like. 

The  Really  Dumb  Terminal  Program 

I  his  program  will  talk  to  a  modem  connected  as 
clc-scribeci  above.  Seven  data  hits  and  mark  parity 
are  assmned.  C)nl\'  uppercase  letters  are  sent,  bul 
the\  will  print  on  the  \'IC".  as  lowercase  because  no 
con\'crsions  are  done. 

10    OPEN1,2,3,CHR$(38)+CHRS(160) 

20    GET    AS:     IF    AS=""    THEN    60 

30    IFA$=CHR$ (147)     THEN    90:    REM    CLEAR/HOME    ~ 

QUITS 
40    A=ASC(AS)     AND    127     :     IF    A=20    THEN    PRINT* 

1 ,    CHR$ (8) ; :    GOTO60 
50    IF    A>31    OR    A=13    THEN    PRINTll,    CHR$ (A) ; 
60    GET)fl,A5     :     IFAS  =  ""    THEN    20 
70    A=ASC(A$)    AND    127     :     IF   A=8    THEN    PRINT    C 

HRS  (20) ;     :    GOT020 
80    IF    A>31    OR    A=13    THEN    PRINT    CHRS (A) ; 
90    CLOSEl     :     END 

It's  fun.  It's  s()[)histic:ated.  But  it  is  a  little  com- 
plex, and  e\]K'rii'nce  will  be  needed  Ijefore  you 
feel  completely  ai  home  with  VICTs  communications 
features.  © 


Intelligent  Software 

For  the  Commodore  VIC-20® 


Word  Processor  (12K,  printer  required) 
Includes  text  editor,  formatter. 


S20 


Copycalc  {5K  or  8K  -  up) 
An  electronic  spreadsheet. 


$15 


Paper  Route  (5K  or  8K  -  up)  $10 

Accounts  receivable  w/report  generator. 


Baseball  Manager  (12K  required) 
Bookkeeping  (or  a  6-team  league. 


$20 


Ail  tour  programs  $50 

All  programs  include  documentation,  support  printer. 

Specify  memory  size 

Prices  include  shipping.       California  residents  add  6% 

William  Robbins,  Box  3745,  San  Rafael,  CA  94912 


EXPAND 

YOUR      VIC-20 

for  only 

$5995 


THIS  NEW 
CARTRIDGE 
EXPANDER  BOARD 
PLUGS  INTO  THE  SINGLE  EXPANSION  PORT 
OF  THE  VIC-20,  AND  PROVIDES  THREE 
SWITCHED  EXPANSION  PORTS  FOR  SELEC- 
TIVE OR  SIMULTANEOUS  USE  OF  ANY  VIC-20 
CARTRIDGES.  ADD  MEMORY.  PROGRAMMERS 
AID,  SUPER  EXPANDER,  GAMES,  WORD 
PROCESSOR,  OR  WHATEVER  YOU  CHOOSE. 
SEE  YOUR  DEALER  OR  ORDER  FROM: 


(801)487-6266 


PRECISION  TECHNOLOGY,  INC. 

COMPUTER  PRODUCTS  DIV. 

2970  RICHARDS  ST. 

SALT  LAKE  CITY,  UTAH  84115 


COD 
VISA 
M/C 


PET/CBMA^IC?  SEE  SKYLES. 


PET  owners  everywhere  sing 

J^J)  Thanks  for  the  MemoriesJ)^ 
to  good  old  Bob  Skyles 

.  .  .they  should.  .  .because  Bob  Skyles  is  the  only 
complete  source  for  memory  boards  for  any  PET  ever 
sold.  Old  Bob  won't  forget  you. 

And  ilic  Skyles  memory  \ysienis  liaNC  itic  highci  c|ualily  comrot  of  any 

compuicr  pmduL-i  ever.  Ovlt  KXl  milliini  MisorSkylcMm'mnry  buards  are 

alri.-adyir)lhefie1d.FirMqiiaili\  si  aiicind  dynamic  KAMS.  Mil  id  Mildcred  on 

rirsi  quality  jiias^epoxv-  That  is^vln  iheyarcguaranlvt'd — in  'ipite ot  ihi} new 

fowi'r  prices — for  a  full  I  wit  years. 

I'lie  lionTd"..  ill  vide  I  he  PL  h  t'llM,  iiMall  in  niiiiincs  uilhoul  '■pcciul  locih  or 

eqiiipincnl  .  .  .just  a  scrcwthi\cr. 

lk'L'ausci>l  iiiinicu  dynatiiit-'tiicinory  dcsiini,  antl  tucelehiateold  Buh's  .M)jf, 

hiriliditv.  here  ate  the  smashint:  nev\  ptices: 

SK  \femorf  Svsiem  urn.  %2iO.(KI  nim  SJfXUXI  Save  S  10.00 
lf,K  Memorv  System  nnv.  $450.00  now  $300.00  Have  SISO.Of/ 
24K  Memiiry  Sysiem       imii.  S6S0.O0      nov  $400.00      Suve  $250.00 

.. .  I  or  any  PET  I'venmitle.  When  otdering.  just  deseribf  your  P1;T  by  model 

ntnidu't  and  indicate  I  he  amount  and  type  (or  brand)  of  tTictiioryturn-nlh  in 

the  vttvil. 

Sliii'/ii'iK  ami  HmHlliiiK lUSA/dmmlai  S.V.sn    ll-AmiiK/.-Uml  SlS.dU 

C'lih/orniu  resitlfiiis  imisl  uM  d'i  '<>' :  "n  iw/c.v  lu\.  in  rnpiired. 

\isa  Maslcrcard  orders:  eall  lolllree  l«Ofl)  2I7-<»W«  (eseepi  Californiol. 

Calilornia  orders:  piease  call  (415)  965-17J5. 


I 


Skyles  Electric  Works 

IMi'.  Snulh  W  hiMiian  hliiad 

Mtiiinlain  \  ifW.  (  alifdrtliy  '>4I141 
I4l5)%5-r7.1.s 
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Keyprmt,  a  fast  machine  language  utility  to  copy  the  exact 

contents  of  a  screen  to  a  Conunodore  printer,  was  first 
published  in  COMPUTE!,  Nuvember/December,  1980, 
#7,  Here  are  fourteen  versions  of  this  popular  program, 
so  you're  sure  to  find  the  right  one  for  your  system.  Included 
are  complete  descriptions  of  hour  to  type  in  and  use 
Keypnnt. 

The  Keyprint 
Compendium 

Charles  Brannon 
Editorial  Assistant 

Keyprint's  usefulness  made  it  very  popular.  Within 
weeks,  COMPUTE!  began  to  receive  many  con\er- 
sions,  updates,  and  improvements  to  Keypnnt. 
We've  gathered  them  all  together  in  this  issue,  with 
descriptive  notes. 

The  BASIC  programs  can  be  entered  and 
SAVEd  as  usual.  RUN  will  PUT  Keyprint  into 
memory.  The  hex  dumps  are  entered  with  the 
Machine  Language  Monitor. 

To  get  to  the  monitor,  type  SYS  1024.  You'll 
see  .something  like: 

PC       IRQ       SR    AC    XR    YR    SP 
.;       B780    E455    20    34    3A    9D    FA 

Now  list  the  block  of  memory  occupied  by  the 
version  of  Keyprint  you  want  to  enter  by  typing  .M 
033A,03CA  (or  whatever  is  given  in  the  listing). 
Then  use  the  cursor  to  move  over  to  the  first  two- 
digit  (hex)  number  and  begin  typing,  replacing  the 
nimibeis  on  the  screen.  Press  RETURN  at  the  end 
of  each  line. 

Now  enter  the  correct  ".save"  line  to  SAVE 
Keyprint  lo  tape  or  disk.  For  example, 

•S    "KEYPRINT", 08, 033A,03CB  (FOR    TAPE) 

.S    "0:KEYPRINT",08,033A,03CB  (FOR    DISK) 

Be  sure  you  SAVE  Keyprint  before  you  activate 
it.  That  way,  if  you  made  a  mistake  and  the  program 
"crashes,"  you  can  IX)AD  the  program  and  proof- 
read it.  To  activate  Keyprint,  enter  the  appropriate 
SYS,  for  example,  SYS  826  [03 3 A  in  hex].  You  can 
then  press  the  backslash  "  \  "  (or  whatever  key 
is  u.sed)  lo  duiii]j  tlie  .screen  at  any  time  to  your 
primer. 

The  programs  are  keyed  to  the  descriptions 
below: 

1.  Keyprint  for  Upgrade  ROMs. 

2.  Eric  Brandon's  conversion  of  Keyprini  lo  tlie 
Original  ROM  PET.  Same  operating  instructions 
as  Keyprint. 


Program  1. 
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3.  Da\id  Swaim  has  made  a  B.AeSIC  loadei^  for 
Original  ROM  Keyprint  lor  those  who  don't  have  a 
machine  language  monitor. 

4.  Mark  W.  Petersmeyer's  conversion  of  Keyprint 
to  the  4.0  ROM  Pf.T/CBM.  Same  operadng  in- 
structions as  Keyprint, 

5.  jean  Pierre  Blanger  has  converted  Keyprint  to 
the  4.0  ROMs.  SYS'826  to  activate.  Use  the 

<  SPACE  >  bar  lo  print  the  screen,  or  SYS  843  under 
program  control. 

6.  David  Curtis  has  changed  Keyprint  so  that  ii  will 


Program  2. 
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work  with  his  AXIOM  EX801  printer  and  has 
added  some  new  commands.  Less  than  key  <  prints 
tlie  screen.  Left  arrow  stops  prinlinj^.  Greater  ihan 


Program  3. 

1  REM  KEYPRINT  LOADER  PROGRAM 

2  REM  BY  DAVID  SWAIM 

3  REM  2631  CALLAWAY  RD 

4  REM  MARIETTA,  GA   30060 

5  REM  THE  FOLLOWING  DATA  IS  THE  DECIMAL 

EQUIVALENT  OP 

6  REM  THE  HEX  LISTING  BY  ERIC  BRANDON 

7  REM  COMPUTE!  MARCH  1981  PAGE  92 

10  DATA  120,169,3,141,26,2,169,71,141,25 

,2,88,96,173,3,2,201,69 
20  DATA  208,3,32,84,3,76,133,230,169,128 

,133,32,169,0,133,31,169,4,141 
30  DATA  100,2,133,241,32,186,240,32,50,2 

41,169,25,133,34,169,13,133,33 
40  DATA  32,210,255,169,17,174,76,232,224 

,12,208,2,169,145,32,210,255 
50  DATA  160,0,177,31,41,127,170,177,31,6 

9,33,16,11,177,31,133,33,41,128 
60  DATA  73,146,32,210,255,138,201,32,176 

,4,9,64,208,14,201,64,144,10 
70  DATA  201,96,176,4,9,128,208,2,73,192, 

3  2,210,255,200,192,40,144,203 
80  DATA  165,31,105,39,133,31,144,2,230,3 

2,198,34,208,166,169,13,32,210 
90  DATA  255,76,204,255,103,84,0,0 
9  5  REM 
9  6  REM  POKE  THE  ML  PROGRAM  BEGINNING  AT" 

LOCATION  826  (  033A  ) 

99  REM 

100  FOR  1=826  TO  978 
110  READ  X 

120  POKE  I,X 
130  NEXT  I 
140  END 


Program  4. 

.M027A  uauK 
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symbol  >  deactivates  Keyprint.  It  may  also  be  useful 
to  owners  of  printers  other  than  Commodore's. 
7.  Melvin  Field's  version  of  Keyprint  is  for  the  4.0 
ROMs.  Use  SYS  634  to  activate  Keyprint.  To  access 
the  screendump,  u.se  the  backslash  or  SYS  657.  He 
offers  some  alternatives  to  the  use  of  the  backslash. 
The  direct  mode  statement  FOR  I  =  1  TO 


Program  5. 

.M  033A  03CB 

SYS  826 

033A 

78 

A9 

03 

85 

91 

A9 

45 

85 

0342 

90 

58 

60 

A5 

97 

C9 

06 

D0 

0  34A 

03 

20 

51 

03 

4C 

55 

E4 

A9 

0352 

80 

85 

20 

A9 

00 

85 

IF 

A9 

035A 

04 

85 

B0 

85 

D4 

20 

D5 

F0 

0352 
036A 

20 

43 
85 

Fl 

21 

A9 

20 

19 

D2 

85 
FF 

22 
A9 

A9 
11 

0D 

0372 

AE 

4C 

E8 

E0 

0C 

D0 

02 

A9 

037A 

91 

20 

D2 

FF 

A0 

00 

Bl 

IF 

0382 

29 

7F 

AA 

Bl 

IF 

45 

21 

10 

038A 

0B 

Bl 

IF 

8  5 

21 

29 

80 

49 

0392 

92 

20 

D2 

FF 

8A 

C9 

20 

B0 

039A 

04 

09 

40 

D0 

0E 

C9 

40 

90 

0  3A2 

0A 

C9 

60 

B0 

04 

09 

8  0 

D0 

0  3AA 

02 

49 

C0 

20 

D2 

FF 

C8 

C0 

03B2 

28 

90 

CB 

A5 

IF 

69 

27 

85 

03BA 

IF 

90 

02 

E6 

20 

C6 

22 

D0 

03C2 

A6 

A9 

0D 

20 

D2 

FF 

4C 

CC 

03CA 

FF 

72 

21 

61 

3F 

00 

00 

00 

Program  6. 

.M  033A  03ED 

SYS  826 

033A 

78 

A9 

03 

85 

91 

A9 

45 

85 

0342 

90 

58 

60 

AS 

97 

C9 

05 

F0 

034A 

11 

C9 

0C 

F0 

03 

4C 

2E 

E6 

0352 

A9 

E6 

85 

91 

A9 

2E 

85 

90 

035A 

D0 

F3 

20 

62 

03 

4C 

2E 

E6 

0362 

A9 

80 

85 

20 

A9 

00 

85 

IF 

036A 

A9 

04 

85 

B0 

85 

04 

20 

BA 

0372 

F0 

20 

2D 

Fl 

A9 

19 

85 

22 

037A 
0382 

A9 
00 

0A 

85 

21 
E8 

20 
E0 

D2 

0C 

FF 
D0 

A9 
02 

AE 

4C 

038  A 

A9 

00 

20 

D2 

FF 

A0 

00 

Bl 

0392 

IF 

29 

7F 

C9 

IF 

F0 

4C 

AA 

039A 

Bl 

IF 

45 

21 

10 

0B 

Bl 

IF 

03A2 

85 

21 

29 

80 

49 

92 

20 

02 

0  3AA 

FF 

8A 

C9 

20 

B0 

04 

09 

40 

03B2 

D0 

IB 

C9 

40 

90 

17 

C9 

60 

0  3BA 

B0 

11 

AD 

4C 

E8 

C9 

0C 

F0 

03C2 

06 

8A 

09 

20 

4C 

CF 

03 

09 

03CA 

80 

D0 

02 

49 

C0 

20 

D2 

FF 

03D2 

C8 

C0 

28 

90 

BA 

A5 

IF 

69 

03DA 

27 

85 

IF 

90 

02 

E6 

20 

C6 

03E2 

22 

D0 

95 

A9 

0D 

20 

02 

FF 

03EA 

4C 

CC 

FF 

EA 

EA 

EA 

EA 

EA 
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1000:PRlNTPEEK(151):NEXTuill  print  the 
coordinate  code  of  the  key  you  want  to  use.  If  you 
POKE  648.x  then  the  key  that  corresponds  to  the 
coordinate  code  x  will  dump  the  screen.  He  suggests 
using  the  REWOFF  key,  since  il  won't  print  any- 


Program  7. 

.M  027A  030B 

SYS  634 

027A 

78 

A9 

02 

85 

91 

A9 

85 

85 

0282 

90 

58 

60 

A5 

97 

C9 

45 

D0 

028A 

03 

20 

91 

02 

4C 

55 

E4 

A9 

0292 

80 

85 

20 

A9 

00 

85 

IF 

A9 

029A 

04 

85 

80 

85 

D4 

20 

D5 

F0 

02A2 

20 

66 

F2 

A9 

19 

85 

22 

A9 

0  2AA 

0A 

85 

21 

20 

43 

Fl 

A9 

11 

02B2 

AE 

4C 

E8 

E0 

0C 

D0 

02 

A9 

0  2BA 

91 

20 

66 

F2 

A0 

00 

Bl 

IF 

02C2 

29 

7F 

AA 

Bl 

IF 

45 

21 

10 

0  2CA 

0B 

Bl 

IF 

85 

21 

29 

80 

49 

02D2 

92 

20 

66 

F2 

8A 

C9 

20 

B0 

0  2DA 

04 

09 

40 

D0 

0E 

C9 

40 

90 

02E2 

0A 

C9 

60 

B0 

04 

09 

80 

D0 

02EA 

02 

49 

C0 

20 

66 

F2 

C8 

C0 

02F2 

29 

90 

CB 

A5 

IF 

69 

27 

85 

02FA 

IF 

90 

02 

E6 

20 

C6 

22 

D0 

0302 

A6 

A9 

0D 

20 

66 

F2 

4C 

CC 

030A 

FF 

20 

20 

20 

20 

20 

20 

20 

Program  8. 

.M  033A  03FF 

SYS  826 

033A 

78 

AC 

lA 

02 

20 

8D 

IF 

C0 

0342 

E6 

D0 

03 

20 

98 

IF 

58 

60 

034A 

AD 

03 

02 

C9 

45 

F0 

07 

C9 

0352 

0F 

D0 

06 

4C 

CF 

03 

20 

5E 

035A 

03 

4C 

85 

E6 

A9 

80 

85 

72 

0362 

A9 

30 

85 

71 

20 

78 

IF 

A9 

036A 

19 

85 

74 

9A 

0D 

85 

73 

20 

0372 

30 

F2 

A9 

11 

AE 

4C 

E8 

E0 

037A 

0C 

D0 

02 

A9 

91 

20 

30 

F2 

0382 

A0 

00 

Bl 

71 

29 

7F 

AA 

Bl 

038A 

71 

45 

73 

10 

0B 

Bl 

71 

85 

0392 

73 

29 

80 

49 

92 

20 

30 

F2 

039A 

8A 

G9 

20 

B0 

04 

09 

40 

D0 

03A2 

0E 

C9 

40 

90 

0A 

C9 

60 

B0 

0  3AA 

04 

09 

80 

D0 

02 

49 

C0 

20 

03B2 

30 

F2 

C8 

C0 

28 

90 

CB 

AS 

03BA 

71 

69 

27 

85 

71 

90 

02 

E6 

03C2 

72 

C6 

74 

D0 

A6 

A9 

0D 

20 

03CA 

30 

F2 

4C 

7D 

F2 

A2 

08 

20 

03D2 

DF 

03 

4C 

85 

E6 

A2 

10 

20 

03DA 

78 

IF 

4C 

B0 

C5 

A0 

08 

BC 

03E2 

0D 

02 

BD 

EE 

03 

99 

0E 

02 

03EA 

CA 

88 

D0 

F6 

00 

93 

53 

59 

03F2 

53 

39 

38 

33 

0D 

93 

53 

59 

03FA 

53 

39 

37 

32 

0D 

00 

00 

00 

8.  J.  Michael  McCormick  has  enhanced  Eric  Bran- 
don's version  of  Keyprint  for  the  Original  ROMs. 
The  at-symbol  "(a  "  will  automatically  list  a  BASIC 
progiam  onto  the  printer. 

9.  This  is  Jerry  Levitt's  conversion  of  Keyprint  for 


Program  9. 

.M  033A  03E0 

SYS  826 


033A 
0342 
034A 
0352 
035A 
0362 
036A 
0372 
037A 
0382 
038A 
0392 
039A 
03A2 
0  3AA 
03B2 
03BA 
03C2 
03CA 
03D2 
0  3DA 


78  A9  03 
90  58  60 

03  20  51 
00  85  D9 

04  86  D4 
63  F5  A2 
80  85  20 

19  85  22 
D2  FF  A9 
0C  D0  02 
A0  00  Bl 
IF  45  21 
21  29  80 
8A  C9  20 
0E  C9  40 
04  09  80 
D2  FF  C8 
IF  69  27 

20  06  22 
D2  FF  20 
E2  F2  20 


85 
A5 
03 
A9 
A4 
01 
A9 
A9 
11 
A9 
IF 
10 
49 
B0 
90 
D0 
C0 
85 
D0 
CC 
20 


91 
97 
4C 
01 
FF 
20 
00 
0D 
AE 
91 
29 
08 
92 
04 
0A 
02 
28 
IF 
A6 
FF 
D2 


A9 
C9 
55 
85 
84 
FE 
85 
85 
4C 
20 
7F 
Bl 
20 
09 
C9 
49 
90 
90 
A9 
A9 
FF 


45  85 
45  D0 
E4  A9 
D2  A2 
D3  20 
F7  A9 
IF  A9 
21  20 
E8  E0 
D2  FF 
AA  Bl 
IF  85 
D2  FF 
40  D0 
60  B0 
C0  20 
CB  A5 
02  E6 
0D  20 
01  4C 
88  D0 


Program  10a. 

10  DATA120 
20  DATA144 
30  DATA3,3 
40  DATA128 
50  DATA4,1 
60  DATA32, 
70  DATA13, 
80  DATA174 
90  DATA145 
100  DATA41 
110  DATAll 
120  DATA14 


,169, 

,88,9 
2,81, 
,133, 
33,17 
45,24 
133,3 
,76,2 
,32,2 
,127, 
,177, 
6,32, 


3,133, 
6,165, 
3,76,4 
32,169 
6,133, 
1,169, 
3,32,2 
32,224 
10,255 
170,17 
31,133 
210,25 


145,16 
151,20 
6,230, 
,0,133 
212,32 
25,133 
10,255 
,12,20 
,160,0 
7,31,6 
,33,41 
5,138, 


9,69,133 

1,69,208 

169 

,31,169 

,186,240 

,34,169 

,169,17 

8,2,169 

,177,31 

9,33,16 

,128,73 

201,32,176' 


130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
225 
230 
240 

250 


DATA4 , 

DATA10 

DATA2, 

DATA40 

DATA31 

DATA16 

DATA25 

FOR  I 

READV: 

NSXTI 

PRINT" 

PRINT" 

PRINT" 

S  FROM 

END 


{CLEAR} {10  DOWN}" 
TYPE  SYS  826  TO  ACTIVATE" 
{REV} {03  DOWN}THEN  \  PRINTS' 
SCREEN  EXACTLY!  i  M " 
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tlie  4.0  ROMs,  He  gives  some  comments  on  cus- 
tomizing^ it.  Ke\  print  uses  logical  flic  #  1 .  To  cliange 
lliis,  POKE  tiie  new  logical  file  numbci'  into  memory 
locations  854,  869,  and  984.  POKE  any  ditTerent 
dcNice  niunl)er  inio  S'lH,  To  change  the  kev  tliat 
dumps  tile  scieen,  use  the  same  pidcediire  as  in 
version  6. 


Program  10b. 

10  DATA120 
20  DATA14  4 
30  DATA3,3 
4  0  DATA128 
50  DATA4,1 
60  DATA32, 
70  DATA13, 
80  DATA174 
9  0  DATA145 
100  DATA41 
110  DATAll 
120  DATA14 


,169, 
,88,9 
2,145 
,133, 
33,17 
45,24 
133,3 
,76,2 
,32,2 
,127, 
,177, 
6,32, 


2,133, 
6,165, 
,2,76, 
32,169 
6,133, 
1,169, 
3,32,2 
32,224 
10,255 
170,17 
31,133 
210,25 


145,1 
151,2 
46,23 
,0,13 
212,3 
25,13 
10,25 
,12,2 
,160, 
7,31, 
,33,4 
5,138 


69,133,133 

01,69,208 

0,169 

3,31,169 

2,186,240 

3,34,169 

5,169,17 

08,2,169 

0,177,31 

69,33,16 

1,128,73 

,201,32,176- 


130  DATA4,9,64,20 
140  DATA10,201,96 
150  DATA2,7  3,19  2, 
160  DATA40,144,20 
170  DATA31,144,2, 
180  DATA166, 169,1 
190  DATA255,114,3 
200  FOR  1=634  TO 
210  READV:POKEI,V 
220  NEXTI 
225  PRINT" {CLEAR} 
230  PRINT"TYPE  SY 
240  PRINT"{REV} {0 
"S  FROM  SCREEN 
250  END 


8,14,201,64,144 

,176,4,9,128,208 

32,210,255,200,192 

3,165,31,105,39,133 

230,32,198,34,208 

3,32,210,255,76,204 

3,97,63,127,118,87 

785 


{10    DOWN}" 
S    634    TO    ACTIVATE" 
3    DOWN}THEN    \    PRINTS" 
EXACTLY! ! ! !" 


10.  I'imothy  Dailey  has  given  us  two  BASIC  loader 
]>i<)giams  for  Kevprint.  He  has  also  mo\cd  Kcv- 
print  to  the  first  cassette  buffer.  You  u.se  SYS  634 
to  activate  the  latter  version,  and  SYS  657  to  dump 
the  screen  indejjendentiy  of  Key|3rinl. 

11.  Joseph  Holmes  has  supplied  4.0  \ersions  of 
Kevprint  for  tape  .systems  (4.0C),  disk  (4.0D).  or 
lor  use  on  an  80-co'lumn  CBM  (BOD). 


Program  1  lb.  (4.0D) 
•M  027A,  030B 
SYS  634 

027a    78    a9    02  85  91    a9 

0282    90    58    60  a5  97    c9 

028a    03    20    91  02  4c-   55 

0292    80    85    20  a9  00    85 

029a    04    85    b0  85  d4    20 

02a2    20    48    fl  a9  19    85 

02aa    0d    85    21  20  d2    ff 

02b2    ae    4c    e8  e0  0c    d0 

02ba    91    20    d2  ff  a0    00 

02c2    29    7f    aa  bl  If    45 

02ca    0b   bl    If  85  21    29 

02d2    92    20    d2  ff  8a    c9 

02da    04    09    40  d0  0e    c9 

02e2    0a    c9    60  b0  04    09 

02ea    02    49    c0  20  d2    ff 

02f2    28    90    cb  a5  If    69 

02fa    If    90    02  e6  20    c6 

0302    a6    a9    0d  20  d2    ff 

030a    ff    00    00  00  00    00 


85 

85 

45 

d0 

e4 

a9 

If 

a9 

d5 

f0 

22 

a9 

a9 

11 

02 

a9 

bl 

If 

21 

10 

80 

49 

20 

b0 

40 

90 

80 

d0 

c8 

C0 

27 

85 

22 

d0 

4c 

cc 

00 

00 

Program  11a.  {4,0C) 
.M  033A  03CB 
SYS  826 

033a  78    a9    03    85    91  a9  45  85 

0342  90    58    60    a5    97  c9  45  d0 

034a  03    20    51    03    4c  55  e4  a9 

0352  80    85    20    a9    00  85  If  a9 

035a  04    85    b0    85    d4  20  d5  f0 

0362  20    48    fl    a9    19  85  22  a9 

036a  0d    85    21    20    d2  ff  a9  11 

0372  ae    4c    e8    e0    0c  d0  02  a9 

037a  91    20    d2    ff    a0  00  bl  If 

0382  29    7f    aa    bl    If  45  21  10 

038a  0b    bl    If    85    21  29  80  49 

0392  92    20    d2    ff    8a  c9  20  b0 

039a  04    09    40    d0    0e  c9  40  90 

03a2  0a    c9    60    b0    04  09  80  d0 

03aa  02    49    c0    20    d2  ff  c8  c0 

03b2  28    90    cb    a5    If  69  27  85 

03ba  If    90    02    e6    20  c6  22  d0 

03c2  a6    a9    0d    20    d2  ff  4c  cc 

03ca  ff    00    00    00    00  00  00  00 


Program  lie.  (SOD) 
.IVl  027A,  030B 
SYS  634 

027a  78  a9  02    85    91  a9  85  85 

0282  90  58  60    a5    97  c9  dc  d0 

028a  03  20  91    02    4c  55  e4  a9 

0292  80  85  20    a9    00  85  If  a9 

029a  04  85  b0    85    d4  20  d5  f0 

02a2  20  48  fl    a9    19  85  22  a9 

02aa  0d  85  21    20    d2  ff  a9  11 

02b2  ae  4c  e8    e0    0c  d0  02  a9 

02ba  91  20  d2    ff    a0  00  bl  If 

02c2  29  7f  aa    bl    If  45  21  10 

02ca  0b  bl  If    85    21  29  80  49 

02d2  92  20  d2    ff    8a  c9  20  b0 

02da  04  09  40    d0    0e  c9  40  90 

02e2  0a  c9  60    b0    04  09  80  d0 

02ea  02  49  c0    20    d2  ff  c8  c0 

02f2  50  90  cb    a5    If  69  4f  85 

02fa  If  90  02    e6    20  c6  22  d0 

0302  a6  a9  0d    20    d2  ff  4c  cc 

030a  ff  00  00    00    00  00  00  00 
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Fa)  PETICBM  UASICs  4.0  or  Lpgradc  (3.0),  40  or  80 
column  screens,  and  dis/i  drive.  This  short  routine  shows 
(lit  ea.sy  wa\  hi  transfer  screen  images  la  dish  and  hack  to 
tin'  screen,  in  BASICS. 

Screen 


screen  ioniiats.  Maybe  even  frame-by-frame  ani- 
mation? I  would  be  interested  in  liearingof  any 
uthei"  ideas. 


Saver 


David  Wine 
Philadelphio 


This  two-part  program  Screen  Saver  will  SAVE  the 

sciccn  on  vour  I'KT  or  C^BM  to  disk,  and  then 
LOAD  it  back.  1  he  screen  on  vonr  computer  is 
mapped  onto  a  continuous  chunk  of  memory. 
Lines  230-240  (rick  liASIC  inio  thiiikinti  ihecur- 
rcnl  proi^ram  in  menior\  starts  at  die  top  Icil  corner 
of  the  screen  and  ends  at  tlie  bottom  light  corner. 
There  are  iwo  pointers  in  zero  page  that  B ASIC- 
uses  It)  tell  it  where  the  program  is—  (ire  slart-of- 
B.VSIC]  text  pointer,  and  the  start -ol-variablcs  (end 
ol  BASICS  text)  |)ointer.  Screen  Saver  stores  these 
and  then  points  ihem  to  tlie  start  and  end  of  the 
screen.  On  line  250,  a  simple  SAVE  stores  the 
screen  on  chsk.  .-Xf'tei'  tliis.  the  BASIC,  pointers  used 
are  restored  their  previous  \aiues  h\  PF.l.King 
them  from  the  locations  in  ilie  seconf!  cassette 
bid'fer  where  they  were  stored. 

It  voti  were  to  trv  to  use  variables  to  store  the 
original  pointers,  voii  wcnild  run  into  trouble  when 
it  came  time  to  put  them  back.  B.ASIC  gels  very 
conhised  about  variables  when  these  poinicrsare 
redirected.  Just  for  fim,  try  pulling  a  STOP  at  line 
^4.^)  and  looking  at  a  few  variables. 

The  second  part  of  the  program  LOADs  the 
"screen"  file  back  onto  the  screen.  BASIC  knows 
where  to  put  it,  because  the  first  two  bvtes  of  a 
program  tile  are  writlen  with  the  load  address  of 
the  program  in  the  computer's  memory.  Usually, 
this  is  1 024,  but  for  the  screen  it's  32768.  The  end 
of  a  program  on  <lisk  is  followed  by  three  zero 
bytes,  so  B.-\SIC  knows  when  to  stop  LO.\ning, 

If  line  310  werea  normal  LOAD,  the  program 
would  stop  execution  right  after  LOADing  the 
screen.  In  addition,  out-of-memory  errors  would 
haunt  you  until  you  typed  NEW.  Luckily,  there  is  a 
convenient  BASIC  firmware  routine  which  LOADs 
the  current  file  without  disitirbing  BASIC'S  delicate 
poinlcts. 

1  can  think  of  a  couple  of  u.scs  for  .screen  saver. 
One  is  as  part  of  an  on-line  heljj  system.  When  the 
user  asks  lor  help,  the  current  screen  is  .saved  and 
tlie  help  messages  displayed.  When  he  or  she  is 
done  viewing  the  help  screen,  the  old  screen  can  be 
restored.  Aiujther  use  is  for  eas)-  documentation  of 


40-COLUMN  SCREEt^S,  (J 
POKE  43,131 


100  REM  TO  USE  THIS  -ON 
HANGE  LINE  240  TO: 

101  REM  POKE  42,232   AND 

102  REt4 

103  REM  TO  ADAPT  TO  UPGRADE  (3.0)  BASIC,  CH 
ANGE  LINE  310'S  SYS  TO  62242 

104  REM 

105  REM 

200  REM  SAVE  IT 

210  POKE900,PEEK (40) : POKE901,PEEK (41}  :  REM 

SAVE  START  BASIC  TEXT 
220  POKE902,PEEK (42) :POKE903,PEEK (43)  :  REM 

SAVE  START  VARIABLES 
230  POKE40,0:POKE41,128  :  REM 

POINT  TO  START  SCREEN 
240  POKE42,208:POKE43,135  :  REM 

POINT  TO  END  SCREEN 
250  SAVE"@0:SC[^EEN"  ,8 
260  POKE40,PEEK{900) :POKE41,PEEK(901)  :  REM 

RESTORE  POINTERS 
270  POKE42,PEEK{902) : POKE43 , PEEK (903} 
280  PRINTCHR$ (147) 
290  REM 

300  REM  LOAD  IT 

310    OPEN1,8,1,"0:SCREEN":SVS6229  4:CLOSE1 
320    GETC$:IFC$=""THEN320 


AVAIIABIE  FROM  YOUR 
^K  commodore 
DEALER 

Data  Management  Software  from 
CFI . . .  computer  solutions 
201  West  92  St., 
New  York,  NY  10025 
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How  to  get  256  colors  out  of  your  Atari.  Last  month,  this 
three-part  series  opened  with  a  discussion  of  Atari 
Graphics.  Part  II  examines  techniques  involving  color 
iiiclii-cclion  and  looks  at  the  new  C.TIA  chip  in  detail.  If 
you  have  one  of  the  older  machines,  your  dealer  should 
now  have  the  new  chip  and  con  install  it  for  you  for  about 
$60  (according  to  Atari).  If  your  machine  is  still  under 
warranty,  the  upgrade  is  free. 

Next  month,  this  series  concludes  with  several  pro- 
grams which  put  GTIA  through  its  paces. 

Part  II: 

Atari  Video 
Grapliics  And 
Tlie  New  GTIA 

Craig  Chamberlain 
Birmingham,  Ml 


Using  Color  Indirection 

With  a)lc)r  inclirectioti,  ihc  mimhtT  ofdiffetent 
playllcids  is  limited  according  to  (lie  luitnbcr  of 
bits  per  pixel,  but  the  actual  color/luminance  of 
each  playfleld  can  be  one  of  the  128  possibilities. 
The  data  bits  are  usecl  as  an  index  or  ofiset  into 
playfield  color  registers: 

COLORO     $02C4     708 

plavfield  zero  color  register 
COLOR  1     $02C5     709 

playfield  one 
COLOR2     $02C6     710 

playfield  two  (used  in  modes  0  and  8) 
COLORS     $02C7     711 

playfield  three  (used  in  color  text  modes) 
COLOR4    $02C8     712 

background  color  register 

These  playfield  color  registers  use  seven  bits 
to  select  the  color  and  luminance,  as  follows: 


1001 
1010 
1011 

noo 

1101 
1110 

nil 


D7,D6,D5,D4 

color 

D3,D2,D1 

luminance 

DO 

not  used 

BITS 

VALUE 

COLOR 

0000 

0 

gray  (no  color) 

0001 

1 

light  orange 

0010 

2 

orange 

0011 

3 

red  orange 

0100 

4 

pink 

0101 

5 

purple 

0110 

6 

purple  blue 

0111 

7 

blue 

1000 

8 

blue 

9 
10 
11 
12 
13 
14 
15 


light  blue 
turquoise 
blue  green 
green 

yellow  green 
orange  green 
light  orange 


Atari  BASIC  allows  } on  to  select  a  phutield 
color  to  draw  in  by  using  the  COLOR  stalemem. 
The  color  register  that  corresponds  to  that  playfield 
can  be  changed  by  using  SKTCOLOR. 

Color  inditection  is  a  tool  that  should  not  be 
overlooked.  It  is  possible  to  draw  a  detailed  figure 
on  the  screen  with  one  playfield,  and  then  change 
the  color  of  the  entire  figure  with  just  one  com- 
mand. For  example,  a  printed  message  can  flash  in 
colors  to  attract  attention.  A  "glowing"  effect  can 
be  created  by  rapidly  changing  the  luminance  of  a 
playfield  while  maintaining  the  same  color.  Or,  the 
playfield  colors  can  all  be  set  to  the  same  color/ 
luminance  as  the  background.  Figures  drawn  will 
not  appear  until  the  playfield  color  registers  are 
changed.  B)  changing  the  registers  one  at  a  time, 
an  animation  effect  can  be  created.  Color  indirec- 
tion mav  still  not  solve  the  problem  of  having  manv 
colors  on  the  screen  at  the  same  time,  but  it  does 
afford  possibilities  that  otiierwise  would  be  ditf  icult 
to  achieve. 

In  special  instances,  playfield  color  registers 
can  be  changed  during  the  horizontal  blank,  in 
which  case  all  128  color  vaiiations  can  be  shown  in 
one  frame.  This  requires  tlie  use  of  machine  lan- 
gtiage  and  still  does  not  solve  the  problem  of  many 
colors  on  one  scan  line.  Fortunately,  experience 
has  shown  that,  for  many  applications,  three 
playfield  colors  will  be  sufficient. 

Multiple  Colors 

Nevertheless,  there  are  times  when  many  colors 
would  lie  desirable.  This  is  where  the  GTIA  steps 
in.  It  should  now  be  apparent  that  16  colors  will 
require  four  bits  per  pixel.  This  is  very  expen- 
sive in  terms  of  memory,  so  either  pixel  size  or 
display  memory  will  have  lo  increase.  Because 
ANTIC  has  a  limit  on  how  much  memory  it  can 
acce.ss  during  one  horizontal  scan  line,  we  have  a 
limit  on  how  much  memory  can  be  devoted  to  a 
screen.  Therefore,  resolution  will  have  to  suffer. 
Before  we  see  what  the  memor)'  limit  is,  we 
should  mention  the  two  modes  which  are  exceptions 
to  the  above  rules.  Three  things  distinguish  modes 
zero  and  eight  from  the  normal  modes.  Each  pixel 
is  a  half  color  clock  wide;  a  side  effect  of  this  is 
artifacting.  The  background  color  now  Ixcomes 
the  border,  and  the  main  part  ol  the  screen  is  filled 
with  plavfield  two.  Finally,  since  the  whole  screen  is 
now  playfield  two,  the  bit  no  longer  tells  which 
playfield  to  use,  but  which  lujuinance  to  use. 


WELCOME  TO  ZORK! 


Until  you've  entered  the  world  of  ZORK,  you've  never  truly  adventured  underground. 
Both  ZORK  1  and  ZORK  11  are  designed  so  that  you'll  experience  their  challenges  in  the 
most  realistic  sense.  You  can  communicate  in  complete  sentences  rather  than  two'word 
commands,  with  the  largest  vocabulary  and  widest  range  of  command  options  in  the  genre. 
Because  ZORK's  mysteries  are  the  most  intricate  you'll  ever  encounter,  it  -will  take  all 
your  intellectual  abilities  to  sur\'ive  and  emerge  victorious  from  the  underground.  And 
because  the  challenges  change  with  every  move  you  make,  each  time  you  re-enter  ZORK 
you'll  face  new^  intrigues. 

INFOCOM  ■  INFOCOM 

ZORK  I  ZORK  II 


The  Great  Underground  Empire  confronts  yt)u  with 

perils  and  predicaments  ransing  from  the  mysterious 

to  the  macabre,  as  you  strive  to  discover  the  Twenty 

Treasures  of  ZORK  and  escape  with  them  and  your 

life! 

Cat  No.  4067        Atari,32K,disk 

$39.95 

ROKLAN 

WIZARDS  OF  WOR 

Descend  into  the  Dungeons  with  your  squadrons  ol 
Wam'ors  tu  battle  a  host  ot  monsters  hxnh  visible  and 
invisible— even  the  Wizard  himself',  Sur\'ive  the  changing 
patterns  of  mazes,  fight  in  the  arena,  the  Worlord  Dungeon, 
and  the  Pit.  Features  simultaneous  one  or  t^.vo  player  action 
Cat  No.  4090         Atari,  16K,disk 


The  Wizard  of  Frobozz  takes  you  intt)  new  depths  of 
the  subterranean  realm.  There  you'll  meet  the 
Wizard,  who  will  attempt  to  confound  your  quest 
with  his  capricious  powers. 
Cat  No,  4068  Atari,32K,disk 


$39.95 


ROKLAN 

GORE 

A  unique  sight  and  sounJ  adventure  that  enlists  play«ers 
into  the  Intersiellar  Space  Force  for  challenging  voyages 
againsl  the  Goriian  Empire.  Your  mission  is  to  repel  attacks 
by  Droids,  AntigruWty  Bombs.  Antiparticle  Lasers, 
Kamikaze  Ships,  Goris,  Fighters.  Subquark  Torpedoes,  and 
dkistroy  the  Goriian  iorces. 
Cat  No.  4089         AtariJ6K,disk 


$39^95 


$39.95 


COMPUTE!  BOOKS 
Inside  Atari  DOS 

Dill  Wilkinsori  jnd  hi?  staff  ai 
Optimized  System?  Sottwar^t  were  the 
developers  of  Ata^ri  DOS  2. OS.  In  thi^ 
btK>k,  they  carefully  describe  the 
structure  and  \\orkinE;:s  of  the  DOS, 
with  shiirt  chapters  do\"nted  to  each 
miKlulc  In  cidditiun  to  the.se  deseriptivt- 
chapti^rs,  the  btmk  presents  the  complete 
and  commented  source  code  listings  for 
Atan  DOS  Z.QS.  An  appcttdLv  e^plains 
the  bonk  for  the  niiriMdvaTiced  Atari 


DISKETTE  SALE 

Take  your  choice  between  two 
top-quality  brands  of  S'/i"  soft- 
5CC((Jr,  single-side  diskettes. 


VERBATIM 
DATALIFE 

(5:5-()118153) 
Cat  No.   1147 

$30.00 


DYSAN 

(104  1) 
Cat  No.  3966 

$38.95 


DISK  PROTECTOR 
CASES 

•  Holds  50  diskettes 

•  Attractive  yet  durable 

•  Perfect  for  home  or  office 
Cat  No.  2956  (5  V4") 

$27.50 


Cat  No.  40J0 


$19-95 


ELECTTiONICS 


HOW  TO  ORDER 

Write  til-  phoiR--   Pay  by  check.  M  C, 
VISA,  or  COD  (add  SI. 50  for  COD). 

(800)423-5387        (213)886-9200 

Offer  expires  AUG.   31,   1982  Mcnimn 
this  ;id  :ind  we  pay  shipping  (UPS 
ground  iinly). 

WHEN  IN  SOUTHERN  CALIFORNIA,  VISIT  OUR  RETAIL  STORES 

19511   Business  Center  Dr.  2301  Artesia  Blvd.  444  S.  Indian  Ave. 

Northridge,  CA  91324 Redondo  Beach,  CA  90277  Palm  Springs,  CA  92262 


19511  BUSINESS  CENTER  DR. 
DEPT.  G8 
NORTHRIDGE,  CA  91324 
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MODE     BIT     LUMINANCE  REGISTER 
0,8  1         playficld  one 

0,8  2         playfield  two  (no  image) 

The  color  pari  ol  [)la\ Held  one  is  ignored; 
onh'  the  luminance  data  is  used,  [f  ilie  hnninaiice 
values  olplaN  I'lelds  one  and  two  ate  llie  same,  the 
w  riling  disappears.  Modes  zero  and  eight  use  this 
sjjecial  "halt  color  clock,  one  pla\'field  lolor,  two 
hrighlness"  anangemeiu.  Botli  modes  have  ;^20 
distinct  points  ol  liglit  horizontally  antl  ha\e  single 
scan  line  resolntion.  The  onh'  flilfeicnce  helvveen 
mode  zero  and  mode  eight  is  thai  the  llrst  is  a  text 
mode  and  the  second  is  a  direct  mapping  mode. 
Mode  zeio  uses  a  charac  ler  set  and  tlu'i  tTv  saves 
memory;  al)out  IK  is  required  lor  (his  mode.  Mode 
eight  doesn't  use  a  character  set,  and  rec|uires 
appioxiniatelv  8K.  That  is  oui'  disphu'  inemorv 
limii.  "1  he  .Atari  J(H)/S(H)  is  not  cajjahle  of  doing 
DMA  to  much  more  memory  tlian  the  memor\ 
represented  by  one  television  Irame. 

Sirue  the  ■"liallcoioi" clock,  one  c:olor,  twt) 
brightness"  mode  is  used  by  graphics  modes  zero 
and  eight,  all  the  f'.l  I.-\  rcalK'  does  is  jn()\i(le  three 
\ariaiioiis  on  this  mode.  I  he\  all  use  the  maximum 
memory  at  langenienl  u.sed  by  mode  eight,  .so  each 
of  the  three  new  modes  requires  8K.  All  of  the  new- 
modes  use  lour  bit  pixels,  .so  the  horizontal  resolu- 
tion goes  from  820  (half  color  clock)  to  80  (two 
color  clock,  as  in  mofles  roiu"  and  five).  Therefore, 
the  resolution  for  all  three  new  modes  is  SO  h\  192, 
for  a  total  of  I."i36()  points.  One  side  effect  of 
changing  onh  the  horizontal  resolution  is  thai  the 
pixels  are  no  longer  s(|uare. 

The  ANTICl  instruction  register  mode  lunnber 
for  the  maxinunn  memor\'  mode  (the  lunnber  vou 
will  ilnd  in  the  display  list)  is  -SOF.  or  decimal  1.").  It 
is  important  to  understand  that  this  number  indi- 
cales  not  onlv  mode  eiglit,  but  also  nine,  leu,  and 
eleven  as  wi'll.  In  lact,  the  displa\  list  foi-  am  (»ne 
of  lliese  modes  is  identical  to  the  clis|)lay  list  for  any 
of  the  olhers. 

Selecting  Modes  With  PRIOR 

1  low  then  rloes  .AX  llCi  know  which  oi  the  I'our  is 
the  desired  mode"'  The  answer  is  that  .AN  I  1(1 
neither  knows  nor  cares;  no  matter  which  mode  is 
being  used.  .AXTIC:  still  has  to  do  tire  same  work  of 
fetching  memory.  Il's  the  C'.TI.A  that  processes  the 
video  signal;  somehow  the  chip  niusi  be  told  which 
of  the  four  modes  is  wanted.   The  (HTA  hardware 
rcijisier  PRIOR  does  exactly  that. 


GPRIOR     $026F 
PRIOR        SDOIB 


623     shadow 
53275     hardware 


The  two  most  significant  bits  (bils  six  and 
seven)  of  this  regisiet  are  theOTI.A  s})ecial  mode 
select  bits.  Here's  how  they  are  set. 


MODE  BITS  HEX  DECIMAL 

8  00  00        0 

9  01  40       64 

10  10  80      128 

11  11  CO      192 

For  example,  it  is  possible  to  switch  from  any 
one  of  the  four  modes  to  another  simpl\-  b\ 
changing  the  values  of  the  two  select  bils. 

Other  bils  in  C'.PRIOR  .serve  different  func- 
tions, so  cat  e  nuist  be  taken  not  to  alter  them. 
These  other  bils  allow  multi-color  plavers  (blending 
on  overlap),  set  all  missiles  to  the  color  of  playficld 
three  to  form  a  llfth  player,  and  cslablisli  player/ 
missile  and  playfield  pri(M-ities.  .See  the  I lardivfirc 
AUnntal  for  ftniher  infot  niaiion. 

Now  that  we  know  hou'  the  three  new  modes 
are  similar,  let's  find  out  lunv  they  are  different. 

Mode  I  1  is  the  one  luminance,  16  color  mode. 
The  o\  crall  luminance  is  set  bv  the  bat  kground 
color,  which,  lor  this  mode,  deiaulis  to  a  luminance 
ol  six,  rather  than  the  usual  zero.  It  is  now  easy  to 
draw  rather  fmely  detailed  shapes  in  several  colors 
without  having  lo  Jool  around  with  the  display  list 
and  machine  code  interrupt  routines.  The  tiring  I 
am  especially  excited  ;tbout  is  going  lo  make  A])ple 
owners  eii\ious.  I  he  A[:)ple  has  a  16  color  mode 
with  resolution  of  40  by  48,  called  the  "lo  res" 
mode.  The  Atari  now  has  a  16  color  mode,  hut  the 
resolution  is  eiglu  times  greater  than  the  Ap])le's. 

Sixteen  colors  do  present  a  problem,  though, 
since  the  Crfl.A  lias  only  four  plavflekl  color  regfs- 
lets.  Therefore,  mode  1  1  does  not  allow  color 
indirection.  Fhe  color  on  the  screen  is  determined 
diret  th  b\'  the  bit  data  slored  in  memoi\',  according 
to  the  chart  given  earlier  in  the  section  on  color 
indirection.  The  values  in  the  four  color/kmiinance 
registers  arc  ignored.  Some  may  consider  this  a 
disadvantage,  but  there  is  a  benefit  too.  Just  as  the 
plavfield  color  registers  are  not  used,  neither  are 
ihe  ])la\ei7missile  coloi'  registers  used,  so  bv  using 
pla\  ers  ii  is  possible  lo  ha\'e  2  1  colors  on  the  st  reen 
at  the  same  time,  without  using  display  list  inter- 
rupts or  other  tricks. 

Producing  256  Colors 

Mode  nine  is  the  one  color,  l(i  kiminante  mode. 
This  mode  will  be  used  to  create  some  excellent 
three  dimensional  effects  and  digitized  pictures. 
I'bc  H)  luminances,  when  stacked  vertically  by  the 
scan  line  with  each  line  having  the  next  brightest 
luminance,  bleiul  so  well  that  it  is  very  difllc  till  to 
see  the  division  from  one  to  the  other.  Ihe  main 
color  is  set  bv  the  background  color.  Weird  things 
happen  when  \'oti  c  hange  the  luminance  of  the 
background.  .Another  nice  fact  is  ihat  having  16 
main  colors  with  Hi  luminance  variations  means 
that  the  .Atari  is  capable  of  producing  2,')6  colors. 
One  advanced  application  for  mode  nine  is 


WARLOCK'S  REVENGE 

Two  full  disks  of  challenging  high-res  adventure.  You  lead 
a  select  group  of  adventurers  on  a  quest  to  gather  treasure 
and  destroy  the  evil  warlock,  Oldorf.  As  you  explore  cav- 
ems  and  castles  you  use  your  group's  various  skills  to 
gather  riches  and  fight  off  creatures.  Warlock's  Revenge 
uses  keyboard  commands  and  you  may  save  the  game  for 
later  play $34.95 

Both  games  require  40K,  800/400,  disk,  and  ATARI  BASIC. 

TOLL  FREE  ORDER  LINE  -  800-426-6505 

We  accept  checks.  VISA,  MASTER  CHARGE,  and  C.O.D. 
>2.00  postage  and  handling  charge,  except  on  prepaid  orders. 

il  Synergistic  Software 

830  N.  Rlverstde  Dr.,  Suite  201,  Renton,  WA  96055 

(206)226-3216 

ATARI  800/400  are  trademarks  of  ATARI,  INC. 


NOW  AVAILABLE  FOR  THE  APPLE  II 

All  B^b^ 

AM^  the  fortv{  thieves 


By  Stuart  Smith 


A  fantasy  role-playing  adventure  for 
Apple  II  and  Atari  Personal  Computers. 

Encounter  sultans,  thieves,  fierce  and  friendly 
creatures  as  you  guide  your  alter  ego,  Ali  Baba, 
through  the  thieves  mountain  den  in  an 
attetnpt  to  rescue  the  beautiful  princess. 
Treasure,  magic,  and  great  danger  await  youl 
One  or  more  human  players  can  guide  up  to 
seventeen  friendly  characters  through  the 
many  rooms,  halls,  and  caves.  Some  characters 
wander  around  randomly,  making  each 
adventure  a  little  different. 

ALI  BABAAf^DTHS  rORTYTHIEVES  is  written  in 
high  resolution  color  graphics  and  includes 
music  and  sound  effects.  Adventures  can  be 
saved  to  disk  and  resumed  at  a  later  time. 

Auailabie  for  Apple  II  and  Apple  II  Plus  48li  or 
Atari  800  32K. 

On  diskette  only  —  $32.95 

FOn  OUR  COMPLETE  LINE  OF  APPLE  AND  ATARI  SOFTWARE 
PLEASE  WRITE  FOR  OUR  CATALOG 

ASK  FOR  guAtlTY  SOFTWARE  products  at  vour  favorite  comptiter  store  II  neces- 
sary you  may  order  direclty  frorr  us.  MasterCard  andVrsa  cardholders  may  p(ai;e 
orders  by  callrng  us  at  (213)  SW-SSSS  Or  marl  your  check  or  bankcard  number  to 
the  address  above.  California  resrdenls  add  6''l  sales  tax.Shiflpmg Charges' Wrihrn 
North  America  orders  must  include  SI  50  lor  shrpping  and  handlrng.  Outside  North 
America  the  charge  lor  airraarl  shipping  and  handling  is  S5 00.  Pay  in  U  S  currency 

fSn  QUTiLrry 

|g^  SOFTW71R6 

6660  Reseda  Blvd.,  Suite  105.  Reseda.  CA  01335     (213)  344^i5W 
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the  ciisplay  of  digitized  pictures.  Digiii/alion  is  a 
process  liy  which  a  normal  Icle\ision  picture,  such 
as  from  a  station  or  vicico  recorder,  can  be  analyzed 
and  divided  into  different  luminances.  That  infor- 
mation ran  he  sent  to  the  computer  and  stored  on 
disk  lor  later  display.  Mode  nine,  with  1(1  lumi- 
nances and  rather  high  resolution,  is  able  to  repro- 
duce such  pictures  with  impressive  qualilv.  TJius 
far  we  !ia\e  seen  only  foiu- digitizeti  pictuies.  I'hey 
weie  apparenth  made  by  some  people  at  Atari, 
and  two  of  the  pictures  were,  uh,  lor  maliu'c  \'iewers 
only.  -Stanciing  from  a  short  distance,  however,  it  is 
very  difficult  to  tell  if  any  of  these  pictures  is  com- 
puter generated  or  not.  I  ha\'e  never  seen  such 
qualilv  on  any  other  compiuer  in  the  lOO/HUO  price 
range  without  expensive  additional  equipment. 
Mode  ten  is  a  cross  between  the  other  two 
inodes;  it  allows  eight  colors  plus  the  backgroiuid, 
each  with  its  own  luminance  as  in  the  primary 
modes.  Unlike  the  other  two  modes,  this  one  allows 
color  indirection,  so  it  uses  the  playlieki  and  player/ 
missile  registers  for  color/luminance  inlbrmation. 
Tliis  chart  sliows  how  data  values  correspond  with 
plavlield  registers. 

BITS     VALUE 


0000 

0 

0001 

I 

0010 

2 

0011 

3 

0100 

4 

0101 

5 

Olio 

6 

0111 

7 

1000 

8 

1001 

9 

1010 

10 

1011 

11 

1100 

12 

1101 

13 

1110 

14 

nil 

15 

REGISTER 

PLAYFIELD 

704 

PCOLRO 

705 

PCOLRl 

706 

PCOLR2 

707 

PCOLR3 

708 

COLORO 

709 

COLOR  I 

710 

COLOR2 

711 

COLORS 

712 

COLOR4 

712 

COLOR4 

712 

COLOR4 

712 

COLOR4 

708 

COLORO 

709 

COLOR  1 

710 

COLOR2 

711 

COLORS 

Only  nine  of  the  16  possible  data  values  cor- 
respond to  different  playficlds.  Data  values  greater 
tlian  eight  just  repeal  plaviields.  For  some  reason. 
tlie  liackground  color  is  no  longer  set  by  (X)L()R  1, 
but  instead  by  PCOLRO,  The  Atari  BASIC  state- 
ment .SK  rCOLOR  can't  be  irsed  to  change  the 
player/missile  color  registers,  so  llie  equivalent 
POKE  must  be  used.  For  any  register,  the  data  part 
of  tlie  POKE  is  the  color  choice  number  multiplied 
bv  lb.  phis  the  luminance  (refer  to  earlier  cliart). 

Ihe  power  of  indirection  is  magnified  when 
ciglit  main  drawing  colors  can  he  used,  f  his  mode 
is  verv  usedil  for  creating  motion  etiects.  VVitii 
nine  color/luminances  and  color  indirection,  mode 
ten  may  prove  to  be  the  most  versatile  of  the  three 
new  modes. 


Compatibility  Between  CTIA  And  GTIA 

Remember  that  the  CTLA,  only  controls  how  the 
dis]jlay  is  generated,  so  all  progianis  written  for 
the  C'FIA  should  run  on  a  GTIA  machine  in  ihe 
same  way.  Tlicre  can  be  no  sucIt  thing  as  incom- 
patibility. We  have,  however,  come  across  one 
discrepancy  between  the  CTIA  and  CTIA.  The 
video  signal  generated  by  the  G'l'IA  is  shifted  one 
lialf  color  clot:k,  so  colors  produced  In  ariifacting, 
such  as  in  POOL  1.5  or  jawbreakers,  will  be  differ- 
ent. That  is  just  a  minor  visual  dilfercnce:  the 
important  thing  is  that  all  software  should  be  en- 
tirely compatible.  Of  course,  you  cannot  expect  a 
C'FL^  lo  generate  these  three  new  modes,  but 
again  the  conHict  is  the  display,  not  the  program. 
In  fact.  I  don't  think  it  is  even  possible  for 
the  computer  to  tell  whether  it  has  a  CTI.A  or 
G'fIA  in  it. 

Because  of  the  half  color  clock  shift,  it  is  now 
po.ssilile  lor  players  and  plavdelds  to  overlap  per- 
fectly, whereas  with  the  CTIA  they  dicln't. 

There  are  some  cases  where  software  will  not 
run  on  GTI.A^  niacliines.  This  is  due  lo  the  fact 
that  .some  of  the  new  computers  with  the  til  I A 
also  have  a  revised  (no  bugs)  operating  svstem  in 
them.  Atari  has  made  verv  clear  which  memory 
locations  and  vectors  ai-e  permanent  and  protected 
from  any  revisions.  If  a  program  does  not  run  on  a 
C  I  lA  machine,  it  is  the  softwares  fault  because 
illegal  entry  ptjinls  were  used. 

One  other  conflict  has  appeared  which  really 
surprised  me.  VVc  have  discovered  that  a  fe'iv  pro- 
grams written  on  C'f  L\  machines  carelessly  set  the 
GTIA  special  mode  select  bits  of  GPRIOR  for  no 
purpose.  Since  these  two  bits  do  nothing  on  the 
C  f  lA,  there  was  no  problem.  But  there  was  also 
no  reason  to  involve  them.  When  the  same  pro- 
grams are  run  on  C'f  LA.  the  accidental  bit  settings 
alieci  the  clispla\',  even  though  modes  nine,  ten 
and  eleven  are  not  used.  The  function  of  those  two 
bits  has  not  been  a  secret.  I  figured  out  their  func- 
tion in  July  198 1 ,  when  I  read  the  OS  source  listing 
before  I  bought  ni)  Atari  800.  The  Hardware  Man- 
»f//has  de.sctibed  the  three  "new"  modes  in  a})- 
pendix  H  e\er  since  the  mauLial  was  released. 

No  Text  Window 

1" here  is  a  difference  Ijctween  the  normal  modes 
and  the  three  new  modes  —  the  three  new  ones  do 
not  allow  split  screen  (text  window  at  liottom) 
configurations.  If  you  rcmembei'  how  modes  eighi 
and  zero  are  related,  you  should  understand  why. 
'Ihe  mode  used  in  the  text  windows  is  mode  zero, 
which  follows  the  special  "half  color  clock,  one 
color,  two  luminances"  arrangement.  As  stated 
above,  having  the  mode  select  bits  in  GPRIOR  set 
foi-  a  mode  greater  than  eight  causes  mode  zero  to 


so . . .  YOU  THINK  YOU'RE  A  SPACE  ACE! 

Can  you  blast  through  the  deadly  asteroid  fields? 

Can  you  survive  robot  space  bombs? 

Can  you  handle  invisible  Silurian  space  mines? 

Can  you  dodge  a  rotating  death  vortex? 

Can  you  defeat  the  alien  battle  cruisers? 

GOOD  LUCK  CHARLEYl 

Arcade  Quality  Graphics  and  Sound 
Relentless  Non-Stop  Action 


SO  . . .  YOU  THINK  YOU  CAN  HANDLE  IT? 

Try  it,  if  you're  right,  you're  a  . . .  SPACE  ACE! 
A  great  new  and  challenging  space  game  by  Greg  Young 


•  Hi-res  Graphics 

•  Requires  16K  and  allot  the 
potential  of  the  AtarF"  400/SOO 

•  Disk/Cassette 

•  Joy  slick 

•  100%  machine  language 
SEND  CHECK  OR  MONEY  ORDER  TO: 

LONDON  SOFTWARE 
374  Wildwood  Avenue 
Piedmont,  CA  94611 

Please  ddd  Si  50  posiage  a  handhnt]   Calif   residents  add  addilional  SI  95  ta 
Atari  400  800  is  a  registered  trademark  of  Atari.  Inc 


•  Multiple  levels  of  play 

•  Great  Audio 

•  Time  limit  options 

•  Bonus  scoring 

$29.95 

Ph.  orders  (415)  893-1090 
Visa/Mastercharge 
Dealer  Inquiries  Invited. 


act  iunny.  A  split  screen  woukl  only  be  p(jssil)le  it  a 
di.s]jlay  list  interrupl  were  inserted  jiisl  Ijclbre  tlie 
text  window  area.  The  interrupl  routine  would 
have  to  reset  to  zero  the  mode  select  bits  in  the 
hardware  register  I'RIOR.  not  the  shadow  register. 
The  liardware  register  will  then  be  reset  to  I  he 
value  oi  CiPRIOR  during  the  veitii  al  liiank  service 
routine. 

The  three  new  modes  seem  lo  handle  player/ 
missile  lo  pla\f"ield  collisions  a  little  diiferentK'.  In 
modes  zci"o  and  eight,  a  plavHeld  i  wo  collision  is 
tlaggerl  when  a  ]ila\er  or  missile  hits  a  pixel  whose 
limiinaiKC  is  controlled  by  (X)L(>R1  rather  tlian 
the  C()LOR2  for  the  main  playCield.  From  what  I 
have  been  able  to  tell  thus  far,  there  is  no  kind  of 
])la\  lli'ld  collision  ai  all  in  modes  nine  antl  eleven. 
Mode  len  collisions  work  onh  for  plavf  ield  colors 
that  correspond  to  the  usual  plavfielcl  registers 
(COIX)Rl  through  C;OLOR3).  Also.  theVact  (hat 
the  background  in  this  mode  is  .set  bv  PCOi.RO 
affects  the  priority  of  players  and  playfields  in 
some  cases.  In  priorilw  mode  ten  ])la\  Held  colors 
PCOl.R0  tlirougii  PCOLR:^  behave  like  players. 

The  (tTIA  still  allows  onlv  eight  luminances 
on  the  normal  modes. 

All  new  Atari  computers  are  being  shi]jped 
with  the  CiTI  A  at  no  extra  cost.  The  CTIA  is  no 
longer  being  produced.  The  new  machines  with 
the  GTIA  have  little  yellow  or  white  stickers  tiiat 


have  ihe  letter  "Ci"  on  them.  Those  of  us  wh(»  have 
older  machines  with  the  CllA  can  replace  it  with  a 
GTIA.  The  part  number  is  C^O  14805. 

If  vou  want  to  do  it  your.self,  it  will  be  a  simple 
matter  to  replace  ihe  CTIA.  The  C  TIA  is  on  the 
CPU  card  that  plugs  into  the  motherboard  inside 
the  Atari  case.  It's  not  soldered  in,  so  the  replace- 
ment operation  should  take  only  30  minutes  ii  you 
have  taken  vour  computer  apart  before.  Instruc- 
tions are  .supplied  with  the  chip.  In  the  meantime, 
if  vou  don't  have  the  CJTIA,  don't  fret.  It  will  be  a 
while  before  much  software  requiring  the  chip  is 
available. 

Do  You  Already  Have  The  GTIA? 

If  vou  want  to  quicklv  see  if  vour  computer  has  a 
CTIA.  try  this:  PORK  62'A,M  (while  in  the  default 
mode,  zero). 

If  vou  have  the  CTIA,  the  screen  will  go  black. 
Otherwise,  there  will  be  no  change  and  vou'll  know 
you'vc  got  (he  (.1  II  A.  If  you  have  the  ti  TIA  and 
want  to  .see  16  colors,  trv  this. 
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Telecommunications: 

Choosing  A 
IVIodem:  Part  II 

Michael  E  Day 
Chief  Engineer 
Edge  Technoiogy 
West  Linn,  OR 


\V!ieii  considering  tlu-  puiclnise  of  a  nuKlcm,  one 
iinporlaiil  issLie  is  coiii|jatibilitv  —  ulial  oilier 
modems  can  \oii  conummic me  vvitJi? 

Ifieii'  are  lliree  niajof  i\  [jes  of  niodeni.s  cur- 
rently availa!>le  lo  Use  gi-iieral  usei .  I'lie  202  Ivpe, 
(he  10'^.  and  a  modem  tliai  has  been  enjoying  a 
recent  increase  in  popularitv  despite  its  liigh  cost, 
(he212A. 

Tlie  202  modem  has  been  around  lor  some 
time.  It  lias  lalien  out  oC  favor  recentiv  dm-  lo  the 
complexity  oi  its  operation.  It  retjuires  some 
amount  o(  com]>uter  control.  Its  main  arUantage  is 
its  speed  oCoperatioii  -  u|)  lo  1200  bits  per  secx>nd 
(b])s),  uhicli  is  etjual  to  120  characters  per  second, 
iit'c ause  it  has  ne\ei'  re(  ei\c'd  wide  acecptance  in 
the  general  user  markei.  i(  also  tends  to  cost  far 
more  than  it  should. 

A  Cassette  Interface  Is  Practically  A  Modem 

Of'all  tlu- 1\  pes  of  modems,  the  202  has  the  potential 

for  Iieing  the  least  e\pensi\e  due  to  its  minimal 
iiarthsare  I'equired  to  coinert  the  computer  data  to 
Ije  .sent  o\cr  the  jjhone  lines,  llie  greater  degree  of 
lomputer  control  o\er  a  202  morlem's  operation 
also  lowers  its  cost.  [|  is  actualK  [jossibie  lo  build  a 
202  for  less  than  $25  in  parts.   Ibis  would  translate 
to  around  $'■>()  in  high  \<)iume  jjroduction.  and 
would  lie  e\(.'n  less  if  it  \\ere  incorporated  into  a 
ctmiputer  as  a  basic  part  of  its  design.  In  fact,  main 
(■omputers  actualK'  have  a  similar  circuit  in  them 
alreacb:  the  cassette  intei'face. 

Although  ihee.Kaci  method  used  lor  placing 
data  on  a  cassette  varies  between  manufacturers, 
the  basic  con\ersion  recjuirements  are  ihe  same.  In 
fact,  with  a  linle  l)it  ol  woi  k.  il  would  be  (|uite  pos- 
sible to  convert  manv  of  the  cassette  interlaces  lo 
commuui(  ate  over  the  ])hone  line. 

A  disadvantage  of  the  202  modem  (in  addition 
l(»  its  re(|uii-ing  a  high  degree  of  comimier  control) 
is  that  it  must  i)e  coimecled  dii-ectly  to  ihe  phone 
line.  It  is  not  feasible  to  acoustically  connect  the 
202  tvpe  modem  through  the  telephone  handsel. 
The  distortion  caused  by  the  conversion  to  soimti 


and  back  effectively  limits  the  speed  of  communi- 
cation. Becatrse  of  the  wideband  transmission 
characteristics  of  ihe  202  iy[)e  modem,  this  problem 
is  made  evt'u  worst?. 

Allhough  il  is  jxissililf  lo  communicaie  acousti- 
cally with  the  202  type  modem,  the  dislorlion 
effects  limit  the  communication  speed  to  ?>'W  bps 
or  less.  This  makes  it  less  efficient  than  the  lOH 
type  modem,  which  can  also  c  ommunit  ale  al  300 
baud  acoustically,  but  does  nol  have  the  extra 
computer  control  rcquiremenls. 

The  103  modem,  luilike  the  202,  re<iuires  little 
or  no  computer  control.  In  its  simplest  form -as 
an  acousti(  coupler  -  no  (onirol  al  all  is  re<|uired. 
I'hu  ing  the  phone  call  and  initiating  ihe  connnuni- 
cations  are  all  performed  by  the  operator.  The  103 
is  veiT  attractive  to  the  general  user  because  little 
or  no  progranuning  is  needed. 

The  10.3  could  also  be  connected  dire(  tlv  to 
the  phone-  line,  but,  again,  il  has  the  advaiuage  of 
requiring  little  or  no  control  by  the  computer  to 
operate  it.  The  only  real  computer  control  that 
would  be  needed  would  Ix-  some  software  to  gener- 
ate a  call  auiomalically  if  that  weie  wanted.  Some 
modems  do  not  allow  automatic  calling,  w  hile 
others  provide  for  computer  control,  and  other 
f  mictions  as  well. 

The  Most  Popular  Model  By  Far 

[Ik-  103  modem  is  the  most  populai"  modem  a\ail- 
able  b\  cjuite  a  miirgin.   Ibis  is  a  direc:t  result  of  its 
simplicit)  and  ease  ot  use.  The  103  has  an  upper 
speed  limit  of  operation  of  300  bps  normally.  Some 
direct  conned  types,  bowe\er,  can  go  up  to  000 
bps.  The  typical  cost  of  ihe  103  is  between  $100  to 
.'ili200.  depending  on  quality  and  complexity.  Some 
of  tlie  beiier  direct  connecl  1 03"s  can  cost  $300  to 
$400  and  of  fer  many  functions  as  well  as  increased 
reliability. 

The  1 03  cannot  connnunicate  wiih  ibe  202 
i\  pe.  Ihe  Uvo  modems  do  not  use  the  same  com- 
munications scheme.  Ihe  202  is  generally  a  half 
dtijjlcx  \vhile  the  103  is  a  lull  duplex  modem.  While 
the-  202  can  communicaie  in  lull  duplex,  il  nuist 
have  two  phone  lines  to  do  so  (one  lor  each  direction 
of  coiinnunicalion).  \\\v  103  provides  the  lull 
duplex  tomnumications  o\er  a  single  phone.  How- 
ever, it  needs  more  circuitry  to  perform  f  idl  duplex, 
atul  this  is  the  reason  for  its  iticreased  cost  over 
the  202. 

A  More  Expensive  Design 

The  third  main  modem  design  is  the  2r2A.  This 
modem  is  more  ex[)ensive  than  the  otheis,  but  it 
combines  ihe  fuiu tionalily  of  the  103  with  ihe 
speed  capability  ofthc  202.  The  2r2A  cannot  be 
acoustically  connected  to  the  plione  line  through 
the  telephone  handset.  i)ul  it  does  noi  lecjuire  any 
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special  coinpiiLer  control  (unless  that's  ciesiretl). 

The  2I2A  cannot  connnunicate  witli  ihe  202. 
It  does,  however,  have  a  mode  of  operation  which 
allows  it  to  tonnnnnicate  with  the  103  desijfn.  In 
fad,  it  is  two  modems  in  one:  llie  10:^  communica- 
tions method  is  cnlirely  dif  ierent  from  ihc  2  1 2A 
method.  This  ability  to  communicate  with  the  103 
type  modem  as  well  as  wilii  another  2  I2A  is  pait  of 
the  reason  for  ils  popularity  in  spite  oi  its  hi,(>h 
cost. 

Tlic  212A  can  cost  Irom  S5()()  U)  S  1000.  This 
higher  cost  is  clue  primarily  to  the  method  by  which 
it  commmiicates.  It  is  in  actuality  a  computer  and 
modem  coinhiualion.  This  is  necessary  because  the 
212A  not  only  converts  the  data  sent  to  it  into  the 
audio  sijrnals  which  go  over  the  phone  line,  but  it 
also  must  change  the  wav  the  data  is  transmittcfl. 
The  212A  internally  transforms  asynchronous 
data  tliat  it  receives  into  a  synchronous  data 
stream. 

The  103  and  202  modems  use  a  data  conversion 
scheme  called  FSK  (Frequriiry  Shift  Kryiiis^).  The 
212A,  however,  uses  a  different  methocl  called 
I'SK  {Phase  Shift  Keying).  I'SK  does  not  re(]uire  any 
special  handling  other  than  checking  that  the 
maximinn  spcetl  oi  operation  is  not  c*xceedcd. 

The  PSK  method,  however,  requires  that  the 
data  io  be  sent  be  synchronized  to  the  audio  signal 
to  be  seiU.  Bv  doing  this,  the  212A  is  able  to  make 
more  eilective  use  of  the  phone  line  ami  to  allow 
loi'  true  lull  duplex  comnuuTications  at  1200  bps. 
The  limitation  here  is  that  I  lie  (ommunications 
must  occur  at  exactly  1200  bps  due  to  the  conversion 
rcc|uii"emenls. 

When  a  2  i2.\  is  o}>eraling  in  the  10!')  mode,  it 
reverts  lo  the  FSK  methocl  to  comnuuiicate  with 
the  103  design.  When  placing  a  call  with  the  212A, 
the  user  must  tell  the  modem  whicli  mofle  it  is  to 
u-se  (103  or  2 12A).  When  the  2  12A  is  ret  eiving  a 
call,  however,  it  will  automatically  determine  which 
tvpe  ol  inodem  it  is  commiuiicating  with,  s\\itch  to 
that  mode  (unless  it  is  told  otherwise),  and  tell  the 
user  which  mode  it  has  selected. 

The  212.'V  cannoi  hv  atousticalb  tonnecled  lo 
the  phone  line  lor  die  same  reason  that  ihe  202 
type  camiot  -  loo  much  dislortion  is  caused  bv  the 
con\ersion  telephone  handset  and  b\  sound  con- 
\'ersion.  Sucli  a  connc^ction  would  probablv  be 
pf)ssible  il  a  condenser  mici(>[)lu)ne  ^^■ert'  installed 
in  the  [)hone,  but,  since  no  one  is  maiud'ac  luring 
acouslicallv  cou[jled  212A  modems,  there  is  not 
much  point  in  trying  this. 

Racal  Vadic's  3400 

fhere  is  one  manulactiuer  which  has  attempted  to 
solve  this  problem,  however.  Racal  \'adic  builds  a 
modem  they  call  a  3400  .series.  This  modem,  while 


able  to  comimmicatc  acoustically  over  a  telephone 
handset,  can  only  do  .so  to  another  3400.  The  3400 
does  this  by  using  yet  another  comuuuiications 
scheme  which  is  not  compatible  with  any  of  the 
pieviously  meniioned  modems.  The  3-100  uses  a 
PSK  type  of  transmission  (like  the  2 12A),  but  il 
uses  a  specially  designed  structure  which  minimizes 
tlie  dislortion  caused  bv  the  telephone  handset. 

The  3400  can  also  be  directly  cormecied  to  the 
j)hone  line,  and  some  models,  able  to  comnuinicate 
with  ihe  103.  also  have  a  mode  wliich  allows  iliem 
to  communicate  with  2  12A's.  The  3  100  is  not  in 
very  widespread  use  at  this  time,  whicli  might  be 
dw:  to  its  incom]>atibiliiy  with  ihe  212A. 

When  decicling  which  modem  to  buy,  it  might 
be  best  not  to  consider  the  202  unless  you  have  a 
specific  need  for  it.  It  is  not  in  general  use  and  can 
only  comminiicate  with  another  202.  f  he  103  is 
the  most  common  and  least  expensive,  biu  the 
212.-\,  while  il  costs  more.  lias  greater  functionality. 
For  portability,  the  103  acoustic  coupler  is  probably 
the  best  choice  since  it  can  communicate  with  cither 
another  103  or  with  a  212A.  If  the  portability  is 
uimecessary,  and  it  is  acceptable  to  liave  the  modem 
directly  connected  to  the  phone  line,  then  it  be- 
comes simpK  a  matter  of  deciding  how  much  you 
are  willing  to  spend  for  functionality  when  deciding 
between  a  103  or  a  212A  design.  © 


NEW  COMMODORE  ADD-ONS 

RAM-ROM: 

GETS  RID  OF  SAFING  ROM 

MX-SIOCBM/PET  RAM/ROM; 

Allows  muKi  ROM  protected  programs  using 
the  same  socket  to  be  put  onto  cjiskette'cassette, 
no  need  lo  insert  protect  ROM  in  socket  afler  initial 
load,  eliminates  need  for  ROM  switch  box,  write 
protect  in  software,  decoded  for  dual  ROM  socket 
usage,  4K  expandable  to  8K,  easy  internal  CBM 
installation:  S1 19.95 

MX-232CBM/PETT0RS-232C 
INTERFACE: 

Low  cost,  bidirectional,  50  to  19,200  baud  rate,  full 
modem  controls,  parity  allows  for  two  RS-232C  CBM 
ports,  installs  easily  inside  CBM:  S1 99.95 

SX-100 IEEE-488/PET  MODEM  SOFTWARE: 

Best  810  modem  software,  by  801 0  developer, 
works  with  Source/MicroneVCBM  to  disk/CBM  to 
CBM;  Intelligent  Terminal  Software:  $79.95 

MX-200IEEE-488/PET  PARITY 
MODEM/SOFTWARE 

Talk  lo  a  tiost  computer  requiring  parity,  all  features 
of  SX232:  $399.95 

MX-1 13  THER  PROTECTION  ROM: 

Plug  in  ROM.  displays  owners  name.  etc.  when 
computer  turned  on:  S49.95 

ECX  COMPUTER  COMPANY 

2678  NORTH  MAIN  ST. 

WALNUT  GREEK,  CA  94596 

(415)944-9277 

For  additional  new  product  information  and  catalog 
send  sell  addressed,  stamped  envelope. 
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fiirlhr  J'RS-SO  Cdlor  Comjndn:  IhK.  ivilli  rlllicr 
Exlnidcd  or  \'tiii-Exli-)ulrtl  BASIC,  disk  or  taj)c  - 
tills  jirngmi/t  roill  shinv  )(iii  llic  I'f/rils  oJIiiiihc  I'twrgy 
r()iis('n<(ili(i)i. 

Energy  Monitor 

Linton  S.  Chostoin 
Greensboro.  NC 


Since-  riu-r^\  fosis  li;i\  r  been  ol  major  eoiieerii  (n 
iiianv  ])c-<)|)lc  ill  liie  |>asi  ft-w  year.s,  lu'i-e's  a  BASIC 
program  ijiat  lias  helped  me  e\aluate  iiiv  cncrgv 
costs  and  coiisimipiion.  The  program  helps  voii  lo 
detei^mine  il'ihose  conservation  changes  thai  \<>u 
may  have  made  o\  ci'  ihe  pasl  year  arc  meaninglnl. 

The  program  keeps  track  ol' energy  cost  and 
(■otisi!rn[jiioii.  The  flisl  thing  von  will  prohabi\ 
notice  is  thai  when  energy  consumption  has  re- 
mained tlie  same  from  year  to  year  the  cost  ofthat 
energv  has  increased.  This  awaretiess  is  enough  in 
itsell  (o  inspire  (onserval  ion  measures.  Major 
changes  to  a  home  (stoiin  winrlovvs,  weatherstrip- 
ping,  more  insulation)  ran  be  validated  with  tiiis 
l>rogram.  Pick  periods  that  ha\e  the  same  number 
ol  days  with  similar  healing  or  cooling. 

The  |.)rogram  \vas  oiiginallv  written  on  a  1  (iK 
Radio  Shac  k  ( iolor  ( :ompiitei  without  Kxtended 
BASIC,  and  it  used  a  cassette  recorder  lor  DAl'A 
storage.  Energy  Monitor  now  uses  a  disk  drive. 
However,  the  program  should  work  with  (ew 
changes  on  any  computt-i  that  has  at  least  SK  ol' 
user  memoi  v  a\ailal)le  and  uses  Microsolt  RASICi. 

11  \'oii  don't  use  a  disk  tirive,  1  will  point  to 
what  modifKalioiis  you  will  have  to  make  to  use  a 
cassette  recoider.  Tliese  modiluations  w\\\  be 
directed  toward  the  Color  Com])uter  with  at  least 
SK  oCuser  memory  with  or  without  Kxtended 
R.A.SK;.  11  \<)u  ha\e  a  different  computer,  please 
check  \ our  manual  on  how  to  store  data  on 
cassette. 

Here  are  I  he  changes  for  tiiose  who  lia\'e 
cassette  lecorders: 


For  Cassette  Users. 

120  PRINT"6-READ  OLD  MASTER  FI LE" : PRINT: " FR 

OM  CASSETTE" 
140  PRINT"8-WRITE  NEW  'MASTER  FILE" : PRINT : "T 

0  CASSETTE" 
650  PRINT"PRESS  THE  RECORD  AND" : PRINT"PLAY  " 

KEY  ON  CASSETTE" 
670  OPEN" 0",#-l,TS: PRINTS- 1,K:K=1:L=N 
7  00  F0RJ=KT0L:PRINT#-1,D$(J) ,A(a),B{J),C(J) 

,D(J) ,E(J) ,F(J) ,G(J) :PRINTJ:NEXTJ 
710  CLOSE 
720  PRINT:PRINT"PRESS  THE  CASSTTE" : PRINT"ST 


OP  KEY" 
750  PRINT"PRESS  THE  PLAY  KEY"  :  PRINT''ON  THE  ' 

CASSETTE" 
790  0P£N"I",#-1,T$:PRINT"READING  FILE:  "T$: 

INPUT#-1,N 
8  20  F0RJ  =  lTON:INPUTIt-l,D${J)  ,A(J),B(J),C(J) 

,D(J),E(J),F(J),G(J) :PRINTJ:NEXTJ 
840  CLOSE 
850  PRINT:PRINT"PRESS  THE  CASSTTE" : PRINT"ST 

OP  KEY" 


10  REM  UTILITIES 

20  REM  BY  STEVE  CHASTAIN  1/31/81 

30  CLEAR  200 

40  MW=20:t^R=20:N  =  0 

5  0  DIMD$(MR)  ,A(MR}  ,B(MR)  ,  C  (MR)  ,  D  (MR)  ,  E  (MR) 

,F(MR)  ,G(fflR)  ,W(MR)  ,WW(MR)  ,X(MR}  ,  XX 
(MR)  ,Y(MR)  ,YY(MR)  ,Z(t^R)  ,U(MR) 

6  0  R=0:S=0:W=0:WW=0:X=0:Y=0:YY=0 :Z=0 

6  5  CLS: PRINT" UTILITIES": PRINT :PRINT"COMMAN 

D  LIST  #  1" 
70  PRINT"1-DISPLAY  IrfATER  COST  AND  UNITS" 
80  PRINT"2-DISPLAY  GAS  COST  AND  UNITS" 
90  PRINT" 3-DISPLAY  ELECTRIC  COST  AND" 
95  PRINT"UNITS" 

100  PRINT"4-DISPLAy  TELEPHONE  COST" 
110  PRINT"5-DISPLAY  UTILITIES  COSTS  AND" 
115  PRINT"UNITS" 

120  PRINT"6-READ  OLD  MASTER  FILE  FROM  DISK" 
130  PRINT"7-INPUT  NEW  DATA" 

140  PRINT"8-WRITE  NEW  MASTER  FILE  TO  DISK" 
150  PRINT"9-TERMINATE  PROGRAM" : PRINT 
160  INPUT"ENTER  COMMAND  BY  NUMBER" ; R : I FR< 1  ' 

OR  R>9  THEN  60 
170  ON  R  GOSUB  970,1170,1370,1570,520,740,1 

80,630,870:GOTO60 
180  IFN=MR  THEN510 
190  PRINT:PRINT"ENTER  THE  FOLLOWING  DATA  AS 

REQUESTED" 
200  PRINT"-DATE(1/31/81) " 
210  PRINT"-WATER  COST" 
220  PRINT"-WATER  UNITS" 
230  PRINT"-GAS  COST" 
240  PRINT"-GAS  UNITS" 
250  PRItJT"-ELECTRIC  COST" 
260  PRINT"-ELECTRIC  UNITS" 
270  PRINT"-TELEPHONE  COST" 
280  N=N+1:PRINT:INPUT"DATE";R$:R$=LEFT5 (RS, 

8) ;D$(N)=R5 
290  INPUT"WATER  COST" ; R : A (N ) =R; IFR< 3  THEN30 

0 
300  INPUT"WATER  UNITS" ; R: B (N) =R; I FR<0  THEN3 

10 
310  INPUT"GAS  COST" ; R:C(N) =R; IFR<0  TKEN320 
320  INPUT"GAS  UNITS" ; R : D (N) =R : I FR< 0  THEN330 
330  INPUT"ELECTRIC  COST"  ;  R:  E  (N)  =R,- IFR<0  THE 

N340 
340  INPUT"LECTRIC  UNITS" ; R: F (N) =R; IFR< 0  THE 

N350 
350  INPUT"TELEPHONE  COST" ; R:G (N ) =R; I FR<0  TH 

EN  350 
3  60  PRINT :PRINTTAB(1) ; "C HECK" ; TAB ( 7 ) ; "DATE: 
";DS(N) 

"WATER  COST:";A(N) 
"WATER  UNITS:"; B(N) 
"GAS  COST:";C(N) 
"GAS  UNITS:";D(N) 
"ELECTRIC  COST:" ; E (N) 
"ELECTRIC  UNITS:"; F(N) 
"TELEPHONE  COST:";G(N) 


370  PRINTTAB{7) 
380  PRI^{TTAB{7} 
390  PRINTTAB(7} 
400  PRINTTAB(7) 
410  PRINTTAB{7) 
420  PRINTTAB(7) 
430  PR1NTTAB{7} 
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440  PRINT:PRINTTAB(7) "-IS  INPUT  O.K.?-":PRI 

NT 
450  INPUT" (Y=YES,K=NO,F=YES  AND  FINISHED)"; 

R$:RS=LEFT$ (RS,1) 
460  IFR$="N"  THEN  N=N-1 : PRINT : PRINT"REDO  LA 

ST  DATA":GOTO280 
470  IFR$="F"  THEN  RETURN 
430  IFR$<>"Y"  THEN440 
490  IFN=MR  THEN510 
500  GOTO280 
510  PRINT:PRINT"***  NO  MORE  DATA  ALLOWED*** 

" :GOSUB940:RETURN 
520  IFN<1  THEN  PRINT: PRINT" ***  NOT  ENOUGH  D 

ATA***" :GOSUB94  0: RETURN 
5  30  F0RJ=1  TO  N 
5  40  W=W+W(J) :WW=WW+WW(J) :X=S+X(J) :XX=XX+XX( 

J) :Y=Y+Y(J) :YY=YY+YY(J) ;Z=Z+Z{J) 
550  U=(W+X+Y+Z) 
560  NEXTJ:K=-1:L=0 
570  K=K+2:L=L+2:IFL>N  THEN  L=N 
580  CLS:FORJ=K  TO  L : PRINT@96 , "GAS" ; TAB ( 14 ) " 

COSTS";  TAB  (26)  "UNITS"  :  PRINTia64, 

"WATER";  TAB  (14)  ;W;TAB(26)  ;  WW:  PRINTia96  ,  " 

GAS";TAB(14)  ;X;TAB(26)  ; XX : PRINTOiaS  , 

"ELECTRIC";TAB(14) ;Y;TAB(26) ; YY 
585  PRINT] 160,"TELEPHONE";TAB{14) ;Z 
590  FORQ=0  TO  31:PRINTCHR${45) ; :NEXT 
595  PRINT] 224, "TOTALS"; TAB (13) ;U 
600  NEXTJ:PRINT 
610  IFL<=N  THENPRINT"HIT  ANY  KEY  FOR  COMMAN 

D  MODE" :GOSUB950:RETURN 
620  PRINT"HIT  ANY  KEY  TO  CONTINUE" :GOSUB950 

:GOTO570 
630  IFN<1  THEN  PRINT:PRINT"***  NO  DATA  TO  W 

RITE  ***" :GOSUB940:RETURN 
640  RS="WRITING": PRINT 
660  INPUT"NAME  FOR  Fl LE" ; TS : K=N : IFN>MW  THEN 

K=MW 
670  OPEN"0"  ,#l,T3:WRITEn,K:K=l:L=N 

680  IFN>MW  THENK=N-MW+i:PRINT"-ONLY  LAST";M 

W"VALUES  WILL  BE  WRITTEN" 
690  PRINT"WRITING  FI LE :"; TS : PRINT"     RECOR 

D  S  #  "  ; 
700  FORJ=K  TO  L:WRITE#1,D$(J) ,A(J) ,B(J) ,C(J 

),D(J),E{J),F(J),F(J),G(J) :PRINTJ: 

NEXTJ 
710  CLOSEttl 
730  PRINT"PRESS  THE  KEYBOARD'S  ENTER  KEY.": 

GOSUB950:RETURN 
740  R$="READING":PRINT 
780  INPUT"NAME  OF  FILE  " ; TS 
790  0PEN"I" ,#1,T$:PRINT"READING  FILE:  ";TS: 

INPUT#1,N 
800  IFN>MR  THEN  PRINT"***  TOO  MANY  FILES  ON 

DISK  ***":END 
810  PRINT"READING  RECORDS  #  "; 
820  F0RJ=1  TO  N:INPUT#1,D$ (J) ,B(J) ,C(J) ,D(J 

),E{J),F(J),G(J) :PRINTJ: NEXTJ 
8  30  PRINTN  ;"  DATA  RECORDS  READ" 
840  CL0SE#1 
860  PRINT"PHESS  THE  KEYBOARD'S  ENTER  KEY.": 

GOSUB950:RETURN 
870  END 

940  F0RQ=1  TO  1000 :NEXTQ : RETURN 
950  B$="":R$=INKEY$-IFRS=B$  THEN950 
960  RETURN 
970  CLS:PRINT"WATER" :PRINT:PRINT"COMMAND  LI 

ST  #  2" 
980  PRINT"1-DISPLAY  WATER" 
990  PRINT"2-RETURN  TO  COMMAND  LIST  #  1" 
1000  INPUT"ENTER  COMMAND  BY  NUMBER" ; R: I FR< 1 


OR  R>2  THEN970 
1010  ON  R  GOSUB  1020,1110:GQTO970 
1020  IFN<1  THEN  PRINT : PRINT" ***  NOT  ENOUGH  D 

ATA  ***" :GOSUB1140 :RETURN 
1030  F0RJ=1  TO  N 

1040  R=A(J) :S=B(J) : W( J ) =R :WW( J ) =S 
1050  W=W(J) :WW=WW(J) 
1060  NEXTJ5K=-3:L=0 
1070  K=K+4:L=L+4:IFL>N  THENL=N 
108  0  CLS: PRINT" DATE"; TAB (14) ; "COST"  ;  TAB ( 26) ; 

"UNITS" 
1085  FORJ=K  TO  L : PRINTD$ (J ) ; TAB ( 14) ; A ( J) ; TAB 

(26) ;B(J) ;NEXTJ:PRINT 
1090  IFL=N  THEN  PRINT" HIT  ANY  KEY  FOR  COMMAN 

D  MODE  ":GOSUB1150:RETURN 
1100  PRINT"HIT  ANY  KEY  TO  CONTINUE" :G0SUB115 

0:GOTO1070 
1110  GOTO60 

1120  R$=INKEYS;IFR$=B$  THEN  1120 
1130  RETURN 

1140  F0RQ=1  TO  1000;NEXTQ:RETURN 
1150  BS="":RS=INKEYS:IFR$=BS  THEN  1150 
1160  RETURN 
1170  CLS:PRINT"GAS":PRINT:PR1NT"C0MMAND  LIST 

#  3" 
1180  PRINT"1-DISPLAY  GAS" 

1190  PRINT" 2-RETURN  TO  COMMAND  LIST  #  1" 
1200  INPUT"ENTER  COMMAND  BY  NUMBER" ; R : IFR<1  " 

OR  R>2  THEN  1170 
1210  ON  R  GOSUB  1220 , 1310 :G0T01 170 
1220  IFN<1  THEN  PRINT; PRINT" ***  NOT  ENOUGH  D 

ATA  ***":GOSUB1340:RETURN 
1230  F0RJ=1  TO  N 

1240  R=C(J) !S=D(J) :X(J)=R!XX(J)=S 
1250  X=X(J) :XX=XX(J) 
1260  NEXT  J:K=-3:L=0 
1270  K=K+4:L=L+4:IFL>N  THENL=N 
128  0  CLS:PRINT"DATE";TAB(14) ; "COST" ; TAB { 26) ; 

"UNITS" 
1285  FORJ=K  TO  L : 0PRINTD$ (J ) ; TAB ( 14) ; C ( J ) ; TA 

8(26) ;D(J) :NEXTJ:PRINT 
1290  IFL=N  THEN  PRINT" HIT  ANY  KEY  FOR  COMMAN 

D  MODE" :GOSUB1350;RETURN 
1300  PRINT"HIT  ANY  KEY  TO  CONTINUE" :GOSUB135 

0:GOTO1270 
1310  GOTO60 

1320  R$=INKEYS:IPRS=B$  THEN  1320 
1330  RETURN 

1340  F0RQ=1  TO  1000 ;NEXTQ : RETURN 
1350  BS="":RS=INKEY$:IFR$=B5  THEN  1350 
1360  RETURN 
137  0  CLS :PRINT"ELECTRIC": PRINT: PRINT" COMMAND 

LIST  #  4" 
1380  PRINT"1-DISPLAY  ELELCTRIC" 
1390  PRINT" 2-RETURN  TO  COMMAND  LIST  *  1" 
1400  INPUT"ENTER  COMMAND  BY  NUMBER" ; R : IFR< 1  " 

OR  R>2  THEN  1370 
1410  ON  R  GOSUB  1420 , 1510 :GOTO1370 
1420  IFN<1  THEN  PRINT : PRINT" ***  NOT  ENOUGH  D 

ATA  ***":GOSUB1540:RETURN 
1430  F0RJ=1  TO  N 

1440  R=E(J) :S"F(J) :Y(J)=R:YY(J)=S 
1450  Y=Y(J) :Yy=YY(J) 
1460  NEXTJ :K=-3:L=0 
1470  K  =  K+4  :L  =  L+4:IFL>.N  THEN  L=N 
148  0  CLS:PRINT"DATE";TAB(14) ; "COST" ; TAB { 26} ; 

"UNITS" 
1485  FORJ=K  TO  L : PRINTDS ( J } ; TAB ( 14 ) ; E ( J ) ; TAB 

(25) ;F(J) :NEXTJ:PRINT 
1490  IFL=N  THEN  PRINT"HIT  ANY  KEY  FOR  COMMAN 

D  MODE":GOSUB1550:RETURN 
1500  PRINT"HIT  ANY  KEY  TO  CONTINUE" : GOSUB155 


:IFRS=B$  THEN1520 


0 :GOTO1470 
1510  GOTO60 
1520  R$=INKEY5: 
1530  RETURN 

1540  F0RQ=1  TO  1000:NEXTQ:RETURN 
1550  B$="": R5=INKEY5: IFR$=BS  THEN  1550 
1560  RETURN 
157  0  CLS:PRINT"TELEPHONE": PRINT: PRINT" COMMAN 

D  LIST  #  5" 
1580  PRINT"1-DISPLAY  TELEPHONE" 
1590  PRINT"2-RETURN  TO  COMMAND  LIST  #  1" 
1600  INPUT"ENTER  COMMAND  BY  NUMBER";R:IF  R<1 

OR  R>2  THEN1570 
1610  ON  R  GOSUB  1620 , 1710 :GOTO1570 
1620  IFN<1  THEN  PRINT:PRINT" ***  NOT  ENOUGH  D 

ATA  ***":GOStJB1740:RETURN 
1630  F0RJ=1  TO  N 
1640  R=G(J) :Z{J)=R 
1650  Z=Z(J) 
1660  NEXTJ:K=-7:L=0 
1670  K=K+8:L=L+8:IFL>N  THEN  L=N 
1680  CLS:PRINT"DATE" , "COST" 

1685  FORJ=K  TO  LrPRINTDS (J) ,G(J) ;NEXTJ:PRINT 
1690  IFL=N  THEN  PRINT"HIT  ANY  KEY  FOR  COMMAN 

D  MODE" :GOSUB1750:RETURN 
1700  PRINT"HIT  ANY  KEY  TO  CONTINUE" :G0SUB17 5 

0 :GOTO1670 
1710  GOTO60 

1720  H$=INKEY$;IFRS*BS  THEN1720 
1730  RETURN 

1740  F0RQ=1  TO  1000 :NEXTQ : RETURN 
1750  BS="":RS=INKEY5:IFR$=B$  THEN1750 
1760  RETURN  © 
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PROUDLY     presents:  AFFORDABLE 

ATARI® 


HNORDID    HTTBCK 


PICHT   torn  via  THROUGH   LEVELS   OP 
DEAULI   AMDHOID  GUASDS   TO   SAVE  THi 
HiraiWAK   HliCLEAil   HEACTOa.    THEN   TRJ 
T3  SAVE    lOUBSELFl 


AAARRrGGG-' 


A  PAST,    PnANIIC   CHASE  AHOUSD   THE 
3CBEEB   THJIN;   TO   CATCH   SOKE   CHAZY 
CREATURES.    IF  YOU  CATCH  THE 
••SUPER-AAAHHHCCCI',    YOU'LL  GET   A 
3UPEH   BONL'S,    BUT   DON'T  GET   POISONEDI 


5TRBBR5E  fl55HULT 

HOU   LONS   CAH    lav   PBOIECT    YOUH 
3TAEBASE   FhOB    THE  ATTACKING   ALIEK 
AaHAJ3AJ    EACH    HIT   VEAKEKS    YOUfl   FOHCE 
PIELD   SINKS   AHD  NOW  THEJ'EE   AITACKISO 
PIVE   AT  A  TIREl 


Pol    16IC  CASSEPtE  OR   ilK  DISK 

•PAST*   ACTIOS.   SUPER  GiAPrilCS.    OILS'  »18   9^   EAC 

PttASE  AHD  »;.0[,   PER   OiBEH   FOE   SHIPp'k 

IllTRODUCTOHr  OP?EE- 
KQITIOH  THIS   AD  AND  TAKE 

11.00  opp  Each  oaiiei 


® 


Pietselland    Softwaie 

eCMS  A  WHITTAKER  RD. 
YP8ILANTI,  Ml.  48197 


ORDER 

FACTORY 

DIRECT 


ATARI 
400 
48K 

12495 

I     4^^  I    ■  SUGGESTED 

^^^  RETAIL 

$139.95 


MEMORY 
EXPANSION 

KIT 


WHY  BUY  OUR  NEW,  STATE-OF-THE-ART  48K 
MEMORY  EXPANSION  KIT  FOR  YOUR  ATARI 
400?  JUST  ASK  A  FELLOW  ATARIAN... 

"Thank  you  for  the  shipment  of  the  48K  memory 
expansion  kit  for  my  Atari  400.  I  found  your  kit 
very  well  documented,  easy  to  assemble,  and 
very  well  designed.  I  was  previously  using  a 
32K  board  which  left  a  series  of  vertical  lines 
on  the  left  half  of  my  TV.  f^y  hat  is  off  to  you 
for  providing  an  affordable,  quality  product  to 
make  my  computer  even  more  enjoyable  than 
before. " 

Gary  Nance 
Spokane,  Washington 

THANKS  GARY,  WE  COULDNT  HAVE  SAID 
IT  BETTER  OURSELVES!!! 

DEALERS; 

IN  THE  EAST  CONTACT:  JERSEY  SYSTEMS 

(800)526-3647 
IN  N,J.- (201)287-9462 
IN  THE  SOUTHWEST:   CHANNEL  3  PRODUCTIONS 

(214)596-0454 
ATARI  IS  A  REGISTERED  TM  OF  ATARI  INC. 


ADD  S2.00  FOR  POSTAGE  AND  HANDLING, 
SEND  CHECK  OR  MONEY  ORDER  TO: 

DuNAMic  Technoloqies 

P.O.  Box  351 

ALLEN,  TEXAS  75002 

TEXAS  RESIDENTS  ADD  5%  SALES  TAX 

(214)542-6012 


ORDER  7  DAYS  A  WEEK  24  HOURS  A  DAY 
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Aiinnatc  yout  Atari  jiiayrrs  —  this  st't  o/  prvgranis  creates 
ihc  lUiision  of  motion  using  only  four  draicing.s.  And  it's 
simple  to  add  addit/oiud  players  which  can  each  move 
indcpeudcntly. 

Animation  And 
P/IVI  Graphics 

Tom  Sak  and  Sid  Meier 
Baltimore 


\'()u'rc  already  familiar  u  ith  the  Atari's  ability  to 
lapiclty  move  a  player  from  one  location  to  another. 
But  there  are  many  limes  when  yon  wonki  like  to 
flo  more  than  siniph  ni(>\e  a  playei"  yotitl  like  to 
i^i\ f  it  liielike  motion,  or  animation.  Spend  a  lew 
minutes  and  learn  how  von  can  achieve  these  eflects 
with  far  less  effort  than  you  might:  have  imagined. 

The  art  of  bringing  life  to  still  pictures  is  much 
older  than  man\'  oi  lis  ri-alize.   I  lie  prodnction  ol 
l^ooks  \\hich  contained  mo\ing  pictures  uas  well 
established  before  the  invention  of  the  motion 
pictiire  camera  and  projcclor.  The  effect  oi  nioving 
pietmes  was  tvpicallv  accom|jlishefl  b\  rapidh' 
llipjjitig  the  pages  of  a  booklet  containing  simple 
(  harac  ter  drawings,  making  them  seem  to  spring 
to  liie. 

Walt  Disney  and  luimeroiis  other  animators 
have  jjrodticed  this  ilhision  oi  motion  b\  drawing 
series  of  pictures  in  whic  h  each  picture  differs 
ft om  die  previous  one  only  in  a  very  small  detail,  a 
subtle  displacement  of  each  moving  element.  The 
pictures  are  then  photographed  for  subsequent 
projection. 

I"or  example,  an  animator  draws  a  man  wito 
appears  to  raise  his  aim  away  Irom  his  side,  using  a 
se(|iience  of  drawings.  The  first  drawing  would 
show  the  man  facing  \on  widi  both  arms  at  his 
sides.  Ihe  second  picture  differs  only  in  thai  one 
aim  is  tiow  slightly  away  from  the  man's  side.   I'he 
next  picture  shows  the  arm  slightlv  furlhet  away, 
and  so  on  through  the  sequence  of  drawings. 

Animate  With  Only  Four  Drawings 

As  each  picture  in  the  series  is  viewed  in  rapid 
succession,  bv  Hipping  through  tlie  stack  of 
drawings,  the  figui  e  appears  to  be  raising  his  arm 
away  from  his  side.  A  motion  picture  film  consists 
oi  an  analogous  se(|uence  oi'  pictures  which  also 
[)ro\  icle  ihe  illusion  of  motion  when  the)'  ai  e  pro- 
jecled  and  viewed  in  ra[jid  succession. 

As  you  can  well  iiiiagine.  a  verv  large  lumiber 
ol  drawings  is  requited  to  pioduce  even  a  relatively 


shcjii  motion  picture  sequence.  Since  ycju're  not 
atxHil  to  adapt  Fantasia  for  the  small  .screen  attached 
to  your  Ataii,  we  will  show  you  a  way  to  use  only 
four  drawings,  repeated  in  a  cyclical  pattern,  to 
produce  the  illusion  of  motion.  This  is  a  verv  effec- 
tive shorlcui  whicli  makes  it  practical  to  adapt  the 
animator's  techniques  to  \otn-  BASIC  program. 

Now  for  .some  .Atari  animation.  Tliere  is  no 
question  that  our  artistic  creativit)  and  graphic 
talents  may  never  rival  those  of  Walt  Disney,  but 
we  will  endeavor  to  adapt  the  basic  animation 
technique  which  he  popularized  in  order  to  move 
four  "cowboys"  from  right  to  left  across  your  tele- 
vision screen,  lotallv  out  of  sic-p  with  each  other, 

for  illustrative  purposes  well  Ijegiti  by  moving 
oiiK one  ( owboy.  Program  I  accomplishes  this 
ofyjective  bv  using  the  automatic  plaver-missile 
graphic  manipulation  of  the  vertic  al  blank  interrupt 
routine  which  we  discussed  in  COMPUTE!.  February 
19S2,  #21.  fhoseof  vou  who  ha\(.' enteied  the 
example  ]n-ogram  in  that  article  will  be  pleased  to 
know  it  alreadv  ccmtains  the  animation  features 
described  here. 

Program  2  adds  complexity  to  the  one  cowboy 
program,  illustrating  the  asynchronous  movement 
of  four  plavers.  Developing  an  understanding  of 
the  more  complex  program  won't  be  too  difficult 
once  voii'\  e  grasped  the  concepts  in  Program  1 . 

Reviewing  Vertical  Blank  Interrupts 

An  elemeniar\  understanding  oi  ottr  vertical  blank 
inteiru])t  roniine,  \'BI..A\fs.  PM,  is  a  prerequisite. 
Here  we  will  review  highlights  of  our  previous 
article. 

\'BI,.\\*R  P.\l  is  a  machine  language  sub- 
routine which  occupies  a  portion  of  niemory  page 
six.  It  is  initialized  bv  a  single  B.ASIC-  USR  function 
call  which  cattses  VBLANK  PM  lo  notify  the 
operating  system  of  both  its  presence  and  its  desire 
to  be  antomaticalh  invoked  dtningeach  vertical 
blank  intci  tiipt. 

Prior  to  initialization,  a  2K  (2048)  bvte  memory 
allocation  must  be  made  for  the  storage  of  pla\ers, 
and  the  plavers  must  be  drawn,  following  initiali- 
zation, a  POKK  oft  lie  x-axis  (horizontal)  and  v-axis 
(vertical)  screen  ccjordinales  is  all  that  is  re(|uired 
to  cau.se  a  player  to  be  automaiicallv  moved  during 
the  next  vertical  blank  period,  or  approximately 
every  1/60  of  a  second. 

Not  mentioned  in  the  previous  article  is  the 
fact  that  XBI.ANK  PM  has  an  animation  featmc 
just  wailing  to  bring  life  to  voiir  players.  .-\ll  vou 
need  do  is  sup]jly  a  few  more  drawings.  The  draw- 
ings and  the  ctirrent  disjjlay  image  are  contained 
in  the  2K  b\  le  storage  block. 

Players  Are  Stored  As  Separate  Images 

Figure  1  depicts  the  memory  allocated  for  the 
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Storage  of  players  (see  line  1030  in  Program  1 ; 
meniorv  aliocadon  is  ex|5iained  in  our  earlier  ar- 
ticle),  i  lie  currenl  displayed  image  oC  player  zero 
resides  at  locations  PMBASE+  1024  through 
PMBASE+  1279;  p!averone"s  homestead  is 
PMBASE+  1280  tlnoLigh  PMBASE+  1535,  and  so 
on  for  the  other  two  players. 

To  achieve  the  animation,  you  need  more 
than  one  image  of  each  ]jiaver,  so  the  lower  IR 
(1024)  locations  (PMBASE  thiough 
PMBASE+  1023)  of  the  2K  hvte  storage  block  are 
used  to  hold  the  necessary  set  of  drawings.  Each 
player's  drawings  are  stored  in  an  area  of  memory 
begimiingat  a  location  wliich  is  IK  In■^t^s  l>eIow 
(lower  memory  address)  the  player's  ]josilion  in  the 
upper  1  K  jjoriion  ol  the  2K  byte  storage  block.  A 
drawing  is  copied  to  the  upper  IK  portion  hv 
\'BE,\.\K  PM  wiien  it  is  to  be  displayed.  .\s  a  matter 
of  faei,  you  won't  draw  anything  at  all  in  ihe  upper 
I  K  locations  but  will  let  VBLANK  PM  look  alter 
this  chore  for  you. 

For  example,  all  of  the  player  zero  drawings 
reside  at  the  250  locations  beginning  at  PMB.ASE. 
The  currently  displayed  image  ol  plavei  zero 
resides  at  locations  PMBASF.-I- 1024  through 
PMBASE-f-  1279.  Ehe  drawings  for  plaver  zero  are 
stored  1024  locations  lielow  this  point,  which  is 
equal  to  PMBASEH-  1024  minus  1021,  oi-  simply 
PMB.X.SE.  Ihe  ]:)la\c'r  oiu-  drawings  liegin  al 
PMBA.SE  +  256,  or  (P.\IBASE+  l280)-i02^.  and  so 
on  for  players  two  and  three  at  locations 
PMBASE  +  512  and  PMB.ASEH-768,  respectively. 

A  note  of  caution:  we  mentioned  in  the  ]3revi- 
oiis  article  that  you  could  irse  tiic  lower  1  K  bvtes 
for  your  own  purposes  without  disttirbi  tig  anything. 
This  is  true  onh'  when  the  \'BLANK  PM  animation 
feature  is  not  going  to  be  used.  We  hope  that  you've 
not  been  led  too  farastravl 

At  the  risk  of  staling  ihe  obvious,  we'd  like  to 
mention  that  as  soon  as  ynLi'\e  decided  t<j  use  more 
than  one  drawing  per  player  —  which  you  must  do 
in  Older  to  achieve  liie  animation  —  \<nt  can  no 
longer  have  a  pla\er  which  is  255  lines  tall.  I'his  is 
true  because  there  are  onlv  256  locations  in  which 
to  siore  all  of  the  drawings  necessarv  to  animate  a 
single  player.  The  first  position,  location  zero,  of 
each  storage  bin  is  reserved  for  a  reason  discussed 
later. 

Initialize  The  Vertical  Blank  Routine 

Now  let's  turn  our  attention  to  Program  1.  Line 
numljers  ending  in  zero  are  imchanged  since  the 
February  article;  and,  for  those  who  previously 
keyed  the  lengthy  DATA  statements  containing 
VBL.4NK  PM.  we've  made  no  changes  to  the 
machine  language  subroutine. 


Lines  105  through  205  are  the  main  program 
which  cau.ses  our  ragtag  cowboy  to  meander  across 
the  screen.  Fhe  B.\SIC  code  required  to  load  and 
initialize  VBf,ANK  PM  is  found  on  lines  1000 
through  I  I  10.  Ihe  X'BLANK  P.M  machine  lan- 
guage subroutine  is  reijresented  as  DATA  in  lines 
2000  through  2  100.  Finally,  lines  3005  through 
3045  contain  the  four  drawings,  used  lo  describe  a 
single  ]jlayer. 

Before  reviewing  the  main  program,  we'll  go 
over  the  initialization  subroutine  which  performs 
three  functions:  load  \BLANK  PM,  load  the 
player's  drawings,  and  initialize  VBLANK  PM. 

Lines  lOlo'and  1020  cause  VBLANK  PM  to 
be  read  from  DA  1  .'\  statements  and  POKEd  into 
memorv  page  six.  A  more  memory-efficient  method 
ol  representing  \' BLANK  PM  is  the  use  of  a  string 
variable  instead  ol  D.-\ T.A.  statements.  Using  this 
aliet native,  you  continue  to  POKE  the  VBLANK 
PM  code  iiilo  page  six.  liut  from  (lie  string  variable 
instead  (jf  from  f)ALA  statements. 

You  would  save  memory  because  onlv  a  single 
byte  of  memory  is  rec]uiicd  in  the  siring  varialile 
assignment  statemeiu  lo  lepresent  a  i)vteof 
machine  language  code.  In  the  DAl'A  statement, 
as  many  as  three  bytes  mav  be  re(|uired  for  the 
same  thing.  For  certain  other  machine  language 
code  a|)plications,  vou  can  directly  execute  from 
ihe  string,  eliminaiing  the  need  (o  POKE  the  code 
into  another  memory  location,  li  vou're  inieresied 
in  more  on  this  topic,  look  for  the  article  "Cheating 
and  Using  Program  .Storage  Strings"  in  this  issue. 

How  The  Animation  Works 

Line  1030  acc[uires  the  2K  bvte  memorv  storage 
block  and  line  1 040  assures  thai  die  upper  1  K  bvte 
display  portion  is  cleared.  Lines  10  15  through 
10(55  aie  responsilile  for  reading  and  storing  the 
player's  drawings  in  the  lower  I  K  byte  portion  of 
the  storage  block.  The  four  drawings  of  a  cowboy 
are  illustrated  in  I''igure  2;  you  see  now  wh)  Disney 
Studios  can  rest  easy! 

Notice  that  in  line  1045  the  first  location  in 
which  ihe  fiisi  chawing  is  slorerl  is  eslabiislied  as 
one  b\ie  al)o\e  P.MB.ASE;  vou  will  learn  wli\'  ibis  is 
necessary  in  a  minute.  I  he  FOR  statement  on  line 
1055  assures  that  four  drawings  (zero  ihrough 
ihree)  are  read  and  stored.  Each  chawing  is  24 
lines  tall,  so  we  begin  the  l-'OR  loop  on  line  1065 
with  the  base  of  ihe  lirsi  drawing  offset  by  24  bytes 
for  each  pre\ious  chawing  stored.  Since  each 
drawing  consists  of  24  bvtes,  the  loop  is  completed 
by  adding  23  to  the  starting  point. 

Line  1075  designates  the  player's  color.  Line 
1080  establishes  the  locations  lo  be  POKEd  to 
change  the  player's  x-axis  and  y-axis  screen  coordi- 
nates (PLX  and  PLY)  and  to  set  the  length  (height) 
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of  the  player  (PLL). 

The  X-axis  screen  display  position  for  players 
zero,  one,  two,  and  three  are  indicaicd  bv  I'OKEs 
loPI.X,  PLX+  I,  PLX  + 2  and  PLX-I- 3.  respectively. 
I'hc  analogous  silualion  is  true  for  setting  ihe 
player's  y-axis  cooidinate  (PLY,  PLY-I-  I,  ...)  and 
the  player's  height  (PLL,  PLL+  1 ,  ...),  and  for 
selecting  the  next  drawing  to  he  flisplayed  (PDR, 
PDR+  i.  ...). 

PDR  is  defined  on  line  1085  and  is  used  to 
select  tlie  next  drawing  to  be  used  as  the  players 
current  display  image.  VBLANK  PM  is  responsible 
for  ctjpving  ihe  drawing  to  the  appropriate  location 
in  ilu'  upi^er  i  K  byte  portion  oi  the  2K  byte  storage 
block.  .A  \alue  in  the  range  oi  one  to  255  is  POKEd 
into  PDR  to  indicate  the  bottom-mo.st  line  of  the 
selected  drawing.  The  most  recent  value  POKF.d 
into  PLL  indicates  the  number  of  bytes  (the  height 
of  the  player)  to  be  copied. 

VBLANK  PM  Must  Announce  Itself 

A  value  of  zero  POKKd  into  PDR  signals  \'BLANK 
PM  to  continue  to  displav  the  current  image.  This 
is  why  we  were  careiul  lo  avoid  location  zero  when 
loading  the  fust  drawing.  VBLANK  PM  sets  PDR 
to  zero  automatically  after  it  copies  a  drawing  lo 
the  upper  1  K  byte  display  area. 

Location  1 77  I .  POKLd  in  line  1085,  is  a  loca- 
tion in  VBLANK  PM  which  nuist  contain  the  mem- 
ory page  number  of  the  first  page  in  which  drawings 
arc  stored.  Location  1788,  referenced  on  line 
1090,  is  also  in  VBLANK  PNL  and  must  contain 
the  page  number  of  the  beginning  of  the  upper  1  K 
bvte  current  displav  ]jortion.  (These  parameters 
afford  even  greater  fle\il)ility  to  VBLANK  I'M, 
features  which  are  beyond  the  .scope  of  this 
discussion.) 

The  other  POKLs  on  line  1000  are  associated 
witli  I  lie  .Atari's  piayei-missile  giaphics  mechanism 
which  is  described  in  numerous  other  articles 
including  our  February  article. 

X'BLANK  PM  is  initialized  on  line  1  100.  1  his 
is  the  only  explicit  B.AStC!  function  call  to  \'f^LANK 
PM  which  is  required.  As  a  result  of  this  call, 
VBLANK  PM  will  register  its  intention  to  become 
a  pari  of  the  vertical  blank  interrupt  process  with 
the  opeiaiing  system. 

Inside  Ttie  Main  Routine 

Turning  our  attention  to  ihe  main  j^rogram,  we 
start  with  line  105.  which  establishes  the  television 
screen  background,  oi-  play  field.  It  is  important 
that  vou  always  define  a  graphics  mode  (execute  a 
gra|)hics  slalenienl)  before  you  initiali/e  VBLANK 
PM;  if  you  fail  lo  follow  this  sage  advice,  you  are 
likely  lo  be  plagued  by  a  strange  Hashing  vertical 
bar  on  \our  .screen. 

It  doesn't  matter  which  graphics  mode  is 


specified  since  Atari  players  are  independent  of 
the  mode.  Graphics  mode  one  is  chosen  to  prcjvide 
a  text  window  to  serve  as  a  \valkivay  for  our  strolling 
cowboy.  Line  125  sets  the  y-axis  position  of  the 
cowlioy  so  he  appears  lo  walk  (ju  top  o\  the  icxi 
window.  I  he  player's  height  is  also  established  on 
line  125. 

Ihe  animation  is  performed  bv  lines  1S5 
thiough  205.  Lhese  lines  should  be  relatively  easy 
lo  comprehend  once  you  have  a  mental  picture  of 
the  way  in  which  the  drawings  were  stored  during 
the  initialization  procedure.  The  variable  DRAW, 
initialized  as  one  on  line  135,  selects  the  next 
drawitig  lo  be  used  as  the  current  displav  image. 

Lines  145  and  ]{i5  conli'ol  the  right  to  left 
motion  of  the  cowboy  by  using  the  index  variable  I 
as  the  x-axis  coordinate  of  the  plaver.  The  POKE 
to  PDR  on  line  185  selects  the  next  drawing  to  be 
displayed,  aiul  the  calculation  on  line  195  results  in 
the  selection  of  the  drawing  to  be  used  in  the  next 
cycle  when  the  cowboy  lakes  his  next  step. 

The  IF  statement  on  line  195  assures  that  after 
the  fourth  drawing  is  used,  the  program  will  cvcle 
and  begin  anew  with  the  First  drawing.   The  FOR 
loop  on  line  205  controls  the  speed  with  which  the 
cowboy  strolls  acioss  the  screen.  .A  maximimi  \alue 
of  30  results  in  a  movement  which  you  might  de- 
scribe as  a  brisk  walk.  The  larger  the  maximum 
value  t)f  this  delay  loop,  the  slower  the  pace  of  the 
plaver. 

Ihe  cowboy  will  continue  to  walk  across  the 
screen  until  you  stop  the  program.  Incidentally, 
the  jjrogram  iloes  not  gracefully  turn  off  the  Atari's 
playei-mis.sile  graphics  mechanism,  so  you  are  well 
advised  lo  press  .S\'S  1  E.M  RF.SF  F  to  remove  the 
undesiiable  residue  from  the  screen.  (POKE 
53277,0  turns  off  the  player-mi.ssile  gracefully.)  Be 
patient  when  the  program  is  started,  since  il  lakes 
more  than  (en  .seconds  for  the  initialization 
procechne. 

Four  Heads  Are  Better  Ttian  One 

.And  ibat's  almost  all  there  is  lo  animation!  .Are  vou 
leadv  lo  tackle  a  little  bit  more  challenging  ])roject? 
Program  2  represents  enhancements  to  the  pro- 
gram we've  been  reviewing.  It  uses  all  foui"  players 
and.  while  it  causes  them  to  walk  out  of  step  with 
each  other,  it  employs  only  the  .same  four  drawings. 

Program  2  modifies  seven  lines  and  adds  t\vo 
more.  The  changed  lines  are:  125,  165,  185,  205, 
1045,  1055  and  1075;  lines  155  and  175  are  new. 

Line  1045  now  includes  a  FOR  statement  to 
cause  the  drawings  to  be  RE.AD  and  POKEd  in  ihe 
storage  area  associated  with  the  additional  three 
players.  Note  also  that  the  calculation  of  DRWB AS 
is  revised  lo  reflect  the  additional  players.  DR\VB,A.S 
contains  the  address  of  the  first  byte  of  the  drawing 
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Storage  area  containing  the  first  drawing  foi-  the 
cinrenl  player.  As  tlie  value  of  the  variable,  I,  in 
ihc  FOR  loop  is  indexed  (roin  0  lo  3,  DRVVBAS 
will  take  the  values  I,  257,  oii^  and  7(i9.  I'he  lirst 
byte,  location  0,  ol  each  storage  area  is  skipped  for 
the  reason  mentioned  earlier. 

A  RESTORK  stalenieni  is  added  to  line  1055 
which  resets  the  DA  lA  p{)inter  to  reread  the  same 
drawings  for  ea(  h  player.  The  inodillcation  to  line 
1075  is  sini]jly  the  additi(jii  of  playei'  colors  for  the 
new  players. 

[.f)okingat  the  main  program,  line  12.'>  now 
esta!)lishes  the  v-axis  and  lieighi  lor  four  ]>la\ers 
rather  than  one.  Line  155  is  added  to  cycle  ihrough 
the  X-axis  movement  and  picture  selection  for  all 
pla\ers. 

In  line  165  we've  added  a  calculation  to  the  x- 
axis  positioning  POKE  to  maintain  a  separation 
i>etween  the  cowboys  which  is  e(jual  to  slighiK 
more  than  the  width  of  a  single  player  as  measured 
from  the  leftmost  edge  of  one  plaver  to  the  leftmost 
edge  of  the  following  pla\er. 

Still  Only  Four  Drawings 

Line  175  is  added  to  assure  that  a  different  drawing 
is  used  as  the  ciurent  displav  image  loi-  each  player. 
The  variable  DR.AW  continues  to  determitic  the 

Figure  L 


Figure  2. 
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drawing  to  be  selected  for  player  zero.  Study  the 
statement,  and  you  will  discover  that  each  player 
will  be  depicted  by  the  drawing  following  that  used 
(or  the  pre\ious  pla\er.  I  hat  is,  i(  pla\er  zero  is 
pictured  by  the  first  drawing,  then  player  one  is 
illustrated  by  the  .second,  player  two  bv  the  third, 
and,  llnally,  player  three  is  displayed  as  the  fourth 
drawing.  A  circular  assignment  is  used  so  that  the 
foin"th  dra\\ing  is  followed  b\'  the  first. 

I  he  delay  loop  is  omitted  from  line  205  because 
the  addititmal  calculations  needed  for  the  added 
players  consume  sidllcient  time  to  maintain  a 
reasonable  pace  for  all  foiu"  cowbows.  ^'ou  might 
want  to  experiment  with  a  delay  loop  to  further 
slow  the  action;  better  vet,  consider  using  tiF.T  to 
accept  a  keystroke  instead  of  em])l<)ying  a  delaying 
FOR  loop.  Ihe  Ofl"  will  allow  you  to  step  the 
plavers  across  the  screen  in  oi'der  to  studv  the 
animation  technique. 

Don't  you  agree  that  animation  makes  a  world 
of  difference  in  the  use  of  ]>Iayer-missile  graphics? 
1  was  fascinated  when  m\  more  talenietl  partner, 
Sid,  gave  me  a  half  dozen  lines  of  cryptic  BASIC 
statements  to  turn  into  an  animation  tutorial.  The 
insl  time  I  saw  them  execute  I  was  mesmerized.  Go 
aliead,  type  either  program  into  voin-  Atari;  vou'll 
be  addicted  loo. 


Program  1 . 

5  REM  ....   P  R  O  G  R  A  MC4  SPflCESlO  N  E  .... 
105  GRAPHICS  1:SETC0LDR  2 , 1 , a : SETCOLOR  4,B,4 

:POSITION  5,3:?  # 6 ;  " an i m at i on " : POS 1 T I  ON 

3,5:?  #6; "demonstr at i on " 
120  GOSUB  1000:REI1  initialize  vb  routine 
12S  POKE  PLY,169!POKE  PLL,Z4 
135  DRAW-1 
145  FOR  I-2i2  TO  10  STEP  -1:REM  mave  rt  to  1 

ft  hor  i  X 
165  POKE  PLX.IsREM  n«w  poBition 
IBS  POKE  PDR,DRAWiREH  new  drawing 
193  DRAW-DRAW+24! IF  DRAM>73  THEN  DRAH-liREM 

melect  next  drawing 


\2a 
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205  FOR  DELAV-1  TO  30sNEXT  DELAYsNEXT  I i GOTO 

143 
1000  REM  INITlfiLIZE  VBLANK  PH  SUBR 
1010  FOR  I-153A  TO  1706iREAD  AiPOKE  I,A!NEXT 

I 
1020  FOR  1-1774  TO  17a7iPDK:E  I.OiNEXT  I 
1030  PM-PEEK  CI  06) - 1 6 i PMBASE-Z3  6 «PM 
1040  FOR  I-PMBftSe+1023  TO  PMBflSE+2047 i POKE  I 

,0iNEXT  I 
1045  DRWBA3-Pf18ASE  +  l 

1055  FOR  J-0  TO  3!RE«  four  drawing* 
1065  FOR  KoDRWBA5-)-J>24  TO  DRMBASi- J  *24  +  Z3t  REA 

D  XiPOKE  K,X:NEXT  KsNEXT  J 
1075  POKE  704, 12 

lOBO  PLX-5324Bt PLY"17B0sPLL-17B4 
1090  POKE  S59,i2:P0KE  623,1:PDKE  17eB,PM+4iP 

OKE  53277, 3SPDKE  54279, PM 
1095  PDR-1772: POKE  1771, PM 
1100  X-USR(1696) 
1110  RETURN 

2000  REM  vblank  int»rupt  routiriK 
2O10  DATA  162,3, 1B9, 244, 6, 240, B9, 56, 221, 240, 

6,240, B3, 141 , 254,6, 106, 141 
2020  DATA  255,6,142,233,6,24,169,0,109,253,6 

,24, 109,232,6, 133,204, 133 
2030  DATA  206,189,240,6,133,203,173,254,6,13 

3,205, 189,248,6, 170,232,46,255 
2040  DATA  6,144,16,168,177,203,145,205,169,0 

, 145, 203, 136, 202, 208, 244, 76, 87 
2050  DATA  6,160,0,177,203,145,205,169,0,145, 

203,200, 202,208, 244, 174,253, 6 
2060  DATA  173,254,6,157,240,6,189,236,6,240, 

48, 133, 203, 24, 138, 141,253,6 
207O  DATA  109,235,6,133,204,24,173,253,6,109 

,252,6, 13  3,206, 189,240,6, 133 
2080  DATA  205,189,248,6,170,160,0,177,203,14 

5, 205,200,202, 208, 24 B, 174,253,6 
2090  DATA  169,0,157,236,6,202,48,3,76,2,6,76 

,9B,228,0,O,  104,  169 
2100  DATA  7,162,6,160,0,32,92,228,96 
3005  REM  drawings  O,   1,  2  and     3 
3015  DATA  0,12,12,30,0,12,12,0,12,14,30,45,1 

3, 13, 12, 28, 28, 20,52,34,34, 34, 102,0 
3025  DATA  0,12,12,30,0,12,12,0,12,14,14,13,2 

6,4,8, 12, 12,28,24,28, 20, 18, 50,0 
3035  DATA  0,12,12,30,0,12,12,0,12,14,10,14,3 

0,12, a, 12, 28, 28, a, 12, 12, 8, 24,0 
3045  DATA  0,12,12,30,0,12,12,0,12,12,12,10,6 

,30, 12, 12, 12, 12,20,20, 18, 50, 6,0 


Program  2. 

Thi.\  proirrtnii  uses  ihe  Vcil'iKd  Hhink  Pl(i\ei-I Missile 
roiiliric.  St!  arid  li)ir.\  2()()()-ll)-f5  aj  I^rnirnnii  I  ivlini  yoii 
hj>c  il  i>i. 

5  REM  ....  P  R  0  B  R  A  M{4  SPACESJT  W  0  .... 
105  GRAPHICS  liSETCOLOR  2 , 1 , 8 i SETCOLOR  4,B,4 

sPOSITION  S,3:?  #6 ;  " an i mat i on " : PCS  I T I  ON 

3,5:?  4(6;  "  demonstrat  i  on  " 
120  QOSUB  lOOOsREM  initialize  vb  routin* 
125  FOR  J=-0  TO  3SP0KE  PL  V  + J  ,  1  69  :  POKE  PLL  +  J  ,  2 

4: NEXT  J 
135  DRftW-1 
145  FOR  1-212  TO  10  STEP  -1:REM  move  rt  to  1 

f t    hor  i  z 
155  FOR  J"0  TO  3:REM  -four  players 
165  POKE  PLX+J , I+J* lOi REM  new  positioN,  main 

tain  separation 
175  NXTDRW-DRAW+J*24! IF  NXTDRW>73  THEN  NXTDR 

W-NXTDRW-96: REM  select  di+ferent  drawing 
for  each  player 
185  POKE  PDR+J,NXTDRW:NEXT  J 
195  DRAW=DRAW+24: IF  DRfiW>73  THEN  DRAW-l:REn 

select  next  drawing 
205  NEXT  I:GOTD  145 

1000  REM  INITIALIZE  VBLANK  PM  SUBR 
1010  FDR  1=1536  TO  1706:READ  AsPDKE  I,A:NEXT 

I 
1020  FOR  1-1774  TO  1787:P0KE  I,0iNEXT  I 


1030 

PM-P 

1040 

FOR 

,0:N 

1045 

FOR 

four 

1055 

REST 

1  ngs 

1065 

FOR 

D  Xs 

1075 

POKE 

KE  7 

1080 

PLX  = 

1090 

POKE 

OKE 

1095 

PDR  = 

1  100 

X  =  US 

1110 

RETU 

EEK(106>-16:Pf1BABE  =  256«PM 
I=P(1BASE+1023  TO  PMB ASE  +  204 7  :  POKE  I 
EXT  I 
1=0  TO  3: DRWBAS-PMBASE+I «256+l : REM 

p 1 ayer  5 
ORE  301S:F0R  J  =  0  TO  3:REM  -four  draw 

K=DRWBAS+J»24  TO  DRWBAS+J »24+23: REA 
POKE  K,X:NEXT  K:NEXT  J:NEXT  I 

704,12:P0KE  705,128:P0KE  706,4BsP0 
07, 192 
53240: PL Y=17BO:PLL-17B4 

559,62:P0KE  623,1:P0KE  17B8,PM+4iP 
53277, 3:POKE  34279, PM 
1772:P0KE  1771, PM 
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A  Monthly  Column 

Machine 
Language: 

Shreds  And 
Patches 


Jim  Butterfield 
Toronto 


When  yoii  wriit-  a  program,  von  expect  it  to  be 
perf'ecl.  Someiiine.s  it  ini.vse.s  the  perfection  vou 
expecLL'cl,  aiui  vou  have  lo  \\\  il. 

After  .serious  debugging  yoii  isolate  the  I'aiih  — 
or  one  of  tlieiii,  at  least.  Occasionalh'.  it's  a  single 
instrtictioti  that's  wrong  — that  LDA  (Load  A)  should 
have  been  LD\'  (Load  V).  ^'oll  can  ilx  il  by  cor- 
recting the  hexaflecimal  Op  Code  and  inniiethateiv 
go  for  another  run.  Rarely,  it"s  code  that  you  don't 
neecL  instead  of  storing  zero  into  location  9(i,  do 
nothing.  .Again,  you  fix  it  by  overwriting.  C.hange 
the  imwanled  Store  instruction  into  a  do-nothing 
NOP  (No  Operation)  — or.  more  accurately,  a 
series  of  N()P's-and  the  piograni  is  ready  to  go. 

The  annoving  problem  is  the  most  common  - 
vouvc  left  something  out  of  the  code  and  need  to 
shoehorn  il  in  somehow.  Yon  need  to  find  empty 
s])ace  within  voiu"  program  -and  there's  no  space 
there. 

Classic  Correction 

The  classic  answer  to  jirogram  ri-pairs  is  lo  redo 
the  program.  If  you  have  a  symbolic  assembler, 
this  isn't  hard.  Vou  add  the  missing  instructions, 
call  in  the  assembler,  and  a  new  program  is  gener- 
ated. Unused  space  is  closed  up,  new  space  is  created 
as  necessarv,  and  all  the  branches,  jumps,  and  calls 
are  lecalcuiated.  h's  ideal,  but  we  don't  always  go 
that  way. 

Whv  not  alwavs  reassemble?  There  are  a 


number  of  valid  reasons. 

Sometimes  the  owner  of  a  small  computer 
doesn't  have  an  assembler;  perha})s  his  system  isn't 
big  enough  to  support  one.  He'll  l)e  assembling  by 
hand,  or  In  using  tiny  assemblers  like  the  one  in 
Supcrmon.  A  new  assembh'  ineairs  a  lot  of  work. 

Even  when  an  a.ssembler  is  availaijle.  the  user 
(an  perceive  it  as  a  lot  of  trouble  to  u.sc  during  a 
del)ugging  session.  Tiie  lest  program  imist  be 
thrown  out  ami  the  assembler  loaded;  a  new  "ob- 
ject" program  —  that's  a  machine  language  program 
—  must  be  created.  The  clincher  is  a  paperwork 
prolilem:  to  reas.senible  and  do  llie  job  right, 
the  new  program  shoultl  lie  dated  and  version- 
luuiibeied;  and  dien  a  progrant  listing  shtjuld  be 
generated.  That's  potentially  a  lot  of  paper  and  a 
lot  of  printing  time.  Yet  it's  needed,  since  the  pro- 
grannner  will  need  to  know  where  the  code  is 
located  during  tesiitig. 

What's  the  alternative?  A  siinjjle  [irocedme 
known  as  "patching"  can  add  corre<:tions  to  a  pro- 
giam  without  the  work  of  a  full  assembly. 

Patches 

1  he  principle  of  a  |)atch  is  this:  to  add  new  code, 
vou  must  destroy  some  of  the  old  code  by  over- 
writing it  with  a  jump  instruction.  The  Jump  will 
lake  vou  to  a  fresh  pun  of  inemorv  (the  patch 
area)  in  which  ihe  old  code  will  I)e  reconstructed 
and  the  newcorleadffed.  Finally,  the  patch  prograni 
will  Jump  back  and  allow  normal  ]>t()gram  execu- 
tion to  resume. 

Let's  do  this  with  a  simjile  exam]>le.  At  address 
hex  ()27A,  we  have  (he  following  two  iirslructlons; 
IT)Y  #n:I.l)A  #S2()  ..  followed  In  more  program. 
Dining  testing  we  discovei"  that  we  have  forgotten 
an  important  step  -  .say,  printing  a  carriage  return 
character  (hex  01)).  There  oLwiously  isn't  room  lo 
insert  the  missing  code  into  I  he  program;  how  do 
we  handle  il? 

First,  we  Itiok  aiouncl  tor  a  |5alch  area.  In  this 
case,  we  tnight  find  that  there  is  free  memory 
stalling  at  address  $0300.  We  know  that  we  will 
want  to  insert  a  JMP  .S()'U){)  instruction  -  three 
bvtes  long  -  into  our  cofle.  Since  our  Ln\'  and 
LDA  instructions  ate  two  liytes  each  in  length, 
we're  going  lo  clobber  both  ol  them  (whicli  means 
that  we'll  need  lo  rebuild  litem  both). 

OK,  at  location  $(W()0  we  can  code:  LDA 
#S()D:JSR  SF1-D2  to  print  the  carriage  retmii. 
N<nv  we  must  rebuild  the  l:>utcherecf  code  with 
f.DV  #0:LDA  #S2()  and  finally  return  to  the  con- 
tinuation iK)int  witli  IMP.$()t^7L.   The  last  step  is  lo 
place  the  JMP  S();')()()  inslrucliou  al  .1Ji()27A  and 
activate  the  p;itch. 

.A.11  this  musi  be  done  in  machine  language,  so 
hand  assemtilv  is  necessarv.  lt'.s  not  reallv  hard. 


August,  1982,  Issue  27 


COMPUTE! 


127 


Our  coding  at  $0300  works  out  to  A9  OD  20  D2  FF 
AO  00  A9  20  4C  7E  02:  and  at  027 A  we  place  ihc 
code  20  00  03.  Note  that  there's  a  "IcCt-ovcr"  byte 
at  address  027D,  but  that  doesn't  mailer.  Now  we 
can  take  another  shot  at  our  program  and  see  if  ail 
the  problems  are  corrected. 

One  more  thing:  you  need  to  make  careful 
records  of  your  patches.  As  patches  are  written, 
the  memory  tiiey  occupy  must  be  marked  ofl'so 
that  you  won't  try  to  u.se  tliose  locations  again.  The 
patch  itself  must  be  written  out  carefully     you  may 
need  it  during  debugging.  If  you  find  a  ijug  in  a 
patch,  it's  better  not  to  try  to  "patch  tlie  patcii." 
jusi  write  a  brand  new  con  ected  patch  program 
somewheie  else. 

Wrapping  It  Up 

Patches  are  usually  temporary  activities  dining  a 
debugging  session.  Tesling  lakes  place:  a  bug  is 
lound;  a  jjatch  is  written;  testing  resumes;  more 
bugs,  more  patches,  etc.  Eventually,  when  the 
program  beliavcs  satisfactorily,  you'll  want  to  clean 
up  and  reassemble.  The  patches  have  done  their 
job;  they've  allowed  you  to  whip  the  program  into 
iiitmingsliape.  Now  you'll  want  to  clean  u[>,  docti- 
meni,  and  so  forth.  The  patches  look  imgainly; 
yoiril  want  them  out  of  there. 


Occasionally,  however,  patches  are  left  in 
place  permanently.  If  a  program  has  been  released 
and  users  have  come  to  dejaend  on  certain  '■enti\ 
points."  il  would  be  unwise  lo  reassemble,  wliich 
would  nunc  ihings  arotuifl  and  cause  problems. 

Patch  Points 

(Certain  places  are  easy  to  patch.  If  there's  a  ]MP  or 
JSR  (or,  I'or  that  mailer,  almost  any  three-byte 
inslru(lion)  al  a  convenient  place  in  your  code, 
yon  can  (pnte  easily  sli])  in  extra  code  with  little 
dislocation. 

Other  code  is  (|uite  diidcult.  The  6,'>()2  Branch 
instructions  are  relative,  and  will  only  reach  120- 
odd  locations  either  way.  If  you  tried  lo  overwrite  a 
Rranth  inslrnt  tion,  you  might  have  troubles  re- 
building it  in  your  j>atch  -  il  probably  wotildn't 
reacii. 

Some  progtammeis  make  provision  for 
paiciies  as  they  write  code.  Every  once  in  a  while, 
they  throw  in  a  group  of  three  NOP  instructions, 
which  do  nolhing  but  provide  space  for  hooking  in 
a  patt:h  lor  correction  or  testing. 

Mo.sl  of  us,  however,  forge  ahead  in  the  expec- 
taiioti  that  our  coding  will  l)e  perfecl  the  llrsl  time 
around.  Occasionally  we're  right.  When  we're 
wrong,  we  reach  for  a  patch.  © 


TTie  SM-KIT  IS  a  collection  of  machine  fanguage  firmware  programming  and  test  aids  lor 
BASIC  programmers.  SM-KIT  is  a  4K  ROM  (twice  the  normal  capacity)  which  you 
simply  insert  in  a  single  ROM  socket  on  any  BASIC  4  CBM/PET-either  80  column  or  40 
column.  Includes  both  programming  aids  and  disk  handling  commands 

ERROR  DETECTION:  the  SM-KIT  automatically  indicates  the  erroneous  line  and 

statement  for  any  BASIC  program  error. 

LINE  NUMBERING:  the  SM-KIT  automatically  numt>ers  BASIC  statements  until  you 

turn  the  function  off- 

SCREEN  OUTPUT:  the  commands  FIND,  DUMP,  TRACE  and  DIRECTORY  display  on 

the  CRT  while  you  hold  the  RETURN  key  (display  pauses  when  the  key  is  released). 

Continuous  output  is  selected  with  shift-lock. 

OUTPUT  CONTROLto  DISK  or  PRINTER:  in  addition  to  displaying  on  ttie  CRT,  you  can 

direct  output  to  either  disk  or  printer. 

HAROCOPY:  allows  screen  displays  to  be  either  printed  or  stored  on  disk. 

FIND:  searches  all  or  any  part  of  a  program  for  text  Of  command  strings  or  variable 

names.  Either  exact  search  or  wild  card  search  supported. 

RENUMBER:  the  SM-KfT  can  wcvmber  all  or  any  part  of  a  program.  Tlie  selective 

renumbenng  allows  you  to  move  blocks  of  code  within  your  program. 

VARIABLE  DUMP:  displays  ttie  contents  of  floating  point  integer,  and  string  variables 

(both  simple  and  array).  Can  display  all  variables  or  any  selected  variables. 

TRACE:  SM-KIT  can  trace  program  execution  either  continuously  or  step  by  step 

starting  with  any  line  number.  Selected  program  variables  can  be  displayed  while 

tracing. 

DISK  COMMANDS:  asin  DOSSupporl  (Universal  Wedge),  the  "shorthand"  versionsoJ 

disk  commands  may  be  used  for  displaying  disk  directory,  initializing,  copying, 

scratching  files,  load  and  run  etc. 

LOAD:  SM-KIT  can  load  all  or  part  of  BASIC  or  machine  language  programs.  It  can 

append  to  a  program  in  memory,  overwrite  any  part  of  a  program,  load  starting  with  any 

absolute  memory  location,  and  load  without  changing  vahable  pointers. 

MERGE:  allows  merging  all  or  any  part  of  a  program  on  disk  wit  h  a  program  in  memory. 

SAVE  and  VERIFY:  SM-KIT  provides  one  step  program  save  and  verification.  It  also 

allows  you  to  save  any  part  of  a  program,  or  any  address  range 

DELETE:  allows  any  program  segment  to  be  deleted 

REPEAT  KEYS:  allows  repeating  functions  if  not  already  available  on  specific 
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Apple  Manager; 

An  Alphanumeric 
Data  Manager 


Robert  Jocques  Beck 
Minneapolis,  MN 


I  began  writing  a  data  management  program  as 
part  of  a  classroom  assignment,  lint  I  fuiislu-d  it 
onl)  becatise  I  had  become  obsessed  with  fitting 
the  pieces  of  the  puzzle  together.  1  learned  that  ibe 
ideal  data  nianagetncnl  s\stem  docs  cvcrvthing 
uiuler  llie  sun  and  will  Mr\er  be  invcnieci.  Fhe  data 
manager  described  in  this  article  is  designed 
primarily  for  siring  data,  although  numeric  appli- 
cations are  possible. 

It  has  two  advantages.  First,  you  gel  a  listing. 
Second,  it's  written  in  RASICJ  and  vou  get  some 
eKplanation  oi  how  it  works.  Il'voti  find  lliat  it 
doesn't  meet  all  your  needs,  and  you  don't  want  lo 
modify  it,  \(nr!i  have  some  valuable  knowledge  if 
yon  go  looking  for  another  data  manager,  llu' 
program  is  written  lor  ibe  Apple  —  hence  the  name 
Apple  Manager  -  Ijul  manv  ideas  collected  in  il  can 
be  used  elsewhere.  Ibe  rest  of  this  seciitjii  is  a 
somewhat  theoretical  discussion,  so  if  you  want  to 
gel  into  the  particulars  of  the  program  just  skip 
ahead. 

Computers  are  great  at  keeping  track  of  large 
masses  of  information.  Thai's  what  data  manage- 
ment is  all  about,  so  asking  "Why  do  we  need  data 
managers?  "  is  like  asking  "Why  do  we  need  com- 
puters?" But  (bat  is  :i  kind  of  circular  definition. 
Mayl>e  we  should  ask,  "What  should  a  data  manager 
program  do?" 

I  like  lo  think  of  data  managers  as  two-wav 
transportation  s\slems  between  my  diskettes  and 
me  or,  more  let  hnically,  between  the  storage  de\  ice 
and  the  infoiinaiion  source.  To  store  data  we  iiuist 
input  it,  but  that's  not  enough  to  give  us  control 
over  the  contents  of  our  data  Files:  we  mighl  want 
lo  come  back  later  and  nuKlify  or  delete  something. 
Similarly,  information  retrieval  is  not  just  a  mallcf 
of  pulling  the  stuf  f Out  as  last  as  we  can;  we  may  be 
interested  in  one  kiufl  of  iufoiination  (ni  Monday 
and  another  on  Tuesday.  \'ou'll  see  flexibility 
come  alive  when  you  try  the  program. 

From  Aardvorks  to  Ziggurats 

Since  data  is  stored  in  Files,  a  data  manager  is  First 
and  foremost  a  File  manager.  Vou  can  use  the  same 


data  manager  program  to  deal  with  Files  from 
Aardvarks  to  Ziggurats  because  each  file  will  ha\e 
the  same  general  structure,  even  though  individual 
components  may  vary.  You  may  not  think  alioul  it, 
but  you  will  clcFiniiely  take  advantage  of  similarities 
in  file  structure  when  you  write  additions  lo  a  data 
manager  or  interlace  your  files  with  other  programs. 

Just  as  books  are  made  up  of  pages,  files  arc 
made  up  of  records.  Records  can  be  subdivided 
into  fields,  much  like  the  .sentences  on  a  ]Kige.  So 
we  can  define  a  record  as  a  logical  grouping  of 
several  individual  data  items.  If  each  recorcl  in  a 
File  is  identical  (that  is.  if  it  has  the  same  si/e  and 
makeu|)),  several  records  hvpothetically  placed 
adjacent  to  each  other  will  look  like  a  rectangle.  A 
rectangular  file  strucline  is  easy  to  program. 

Another  possibility  is  a  hierarchical  structure. 
Hierarchical  Fttes  have  records  that  are  built  ft  om 
the  same  group—  but  not  necessarily  the  same 
number  —  of  components.  Hierarchies  occur  natur- 
ally in  many  applications.  Suppose  vou  want  to 
keep  labs  on  the  books  in  \ oui"  librarv  and  \ou 
want  to  cross-index  them  Ijy  one  or  more  topics. 
One  approach  is  a  rectangular  file  with  e.ub  record 
storing  information  about  one  hook. 

But  there's  a  slight  problem.  Ycni  will  need  a 
field  for  author,  another  for  title,  and  one  addi- 
tional Field  lor  each  (o])ic.  Because  you  need  lo 
know  how  many  fields  to  allot,  you'll  have  lo  decide 
in  advance  on  a  reasonable  maximum  number  of 
topics.  On  the  other  hand,  a  hierarchical  file  doesn't 
lock  you  into  a  fixed  design.  Imagine  a  hierarchy 
with  author  at  the  top.  Fitles  arc  second  in  status, 
with  each  title  Ix^iug  linked  to  its  author's  name. 
Fopics  are  linked,  in  turn,  to  titles.  In  both  tases, 
there  is  no  set  number  of  linkages. 

Though  tliis  jjiogram  is  ba.sed  on  a  rectangular 
organization,  I  just  wanted  lo  point  out  that  there 
are  alternative  ways  to  set  uj:  clata  bases. 

Module  Structure 

Fhe  more  a  program  does,  the  more  likelv  it  is  to 
grow  w  an  unmanageal)le  size.  One  wa\'  to  cope 
with  this  is  to  break  yoin'  program  into  chunks 
called  modules.  Fhe  main  driver  (lines  91-92) 
prints  a  menu  and  lets  vour  choose  one  of  the  live 
modules:  Files,  Records,  Reports,  Select  File,  or 
LUilities.  With  the  exception  of  Select  File,  all  of  the 
modules  are  multi-functional  so  the  first  ibiiig  you 
see  when  y(ju  enter  them  is  atiother  menu. 

Menus  allow  vou  lo  move  away  from  the  main 
drive  and  into  the  tangled  depths  of  the  program, 
but  how  do  vou  return?  Whenever  A]jple  manager 
retjuests  input,  if  vou  ivpe  C-ONTROL  C>  (for 
Out),  plus  A  RK  1  L'RX  if  necessary,  you'll  back  up 
one  level  in  the  program  hierarchy.  I  his  is  a  handy 
escape  from  anv  operation.  It's  the  onlv  wa\  vou 
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exit  from  fimclions  that  don't  automatically  iclurn 
to  menu.  To  switch  from  one  module  to  another, 
tvpo  CX)N  IROL  ()  to  back  up  to  ihc  main  menu, 
tlien  select  the  new  mod  tile. 

To  conserve  memory,  1  used  a  lot  ol  sub- 
routines and  multiple  statement  lines.  Program 
lines  are  nmnbcied  consecutively. instead  ot  adding 
10  to  each  line  number  as  is  tisually  done.  There 
are  so  many  GOSUBs  and  GOTOs  that  I  saved 
about  300  bvtes  ihis  way.  Variable  names  are  sliort 
and  \ariables  aie  used  and  reused  whcnc\'cr  possible. 
Look  at  Table  I  to  sort  out  some  of  tfie  confusion. 

Diskette  Data  Bases 

A|jple  Manager  assumes  every  disketle  is  an  inde- 
pendent filing  system.  Each  diskette  has  one  title 
file,  which  is  a  sequential  file  containing  the  number 
of  data  files  on  the  diskette  and  their  names.  When 
the  program  starts  up  it  reads  the  names  into  an 
array  (T$,  line  89).  Whenever  a  file  name  is  inpiu 
later  on,  it  can  be  checked  against  this  arrav  lo  see 
if  it  is  a  valid  file  name  for  the  diskette  (lines  ,")7-(V()). 
Data  is  kept  in  random  access  files.  The  data  man- 
ager has  to  know  how  lo  relate  to  these  ilk's.  .Some- 
body has  to  tell  it  things  like  what  size  record  lo 
use,  how  many  fields,  what  their  names  are,  and  so 
on.  'f  he  easiest  way  lo  do  it  is  to  ptit  the  infotinaiion 
into  a  file. 

Rather  than  put  it  all  in  one  file,  I  .set  up  a 
.separate  file  for  the  description  of  each  data  file. 
The  description  (ile  is  read  into  two  arrays,  one 
containing  the  names  of  the  fields  and  the  other 
containing  the  field  lengths  in  characters  (or  bvtes. 
since  one  character  is  stored  per  byte),  ^'ou  might 
want  to  look  at  the  Atari  Data  Manager  in  COMPUTE! 
(November,  1981 ,  #18)  where  the  same  concej^i  is 
implemented  somewhat  differendy.  Fields  are 
referred  to  as  "items"  by  Apple  Manager,  so  I'll  use 
the  two  terms  interchangeably.  To  sinnniari/e, 
each  diskette  has  one  title  file,  and  for  each  data 
flic  there  will  be  a  description  file. 

Files 

Most  ot  this  module  is  pretty  easy  to  ii.se  once  vou 
get  it  rinniing.  The  Gatalog  function  is  simple:  it 
lists  the  title  file  array  (lines  99-100).  Describe  File 
is  similar  in  that  it  prims  the  description  file  arravs 
(lines  10  I- 1  ().'>).  Grcaie  File  is  a  bit  morecom]jlicated 
—  here's  where  new  file  structures  are  born.  First 
type  in  (he  filename,  then  llie  numbei- of  items  pet- 
record.  All  items  are  alphanumeric,  in  other  words: 
strings.  (Numbers  are  stored  on  diskette  as  strings 
anyway,  one  byte  per  number,  bccau,sc  that's  how 
Apple  DO.S  formats  diskette  storage.) 

After  you  finish  entering  a  name  and  length 
lor  each  item,  vou'll  fall  into  the  file  editor.  Record 
length  is  the  sum  of  ihe  field  lengths  plus  the 
number  of  fields  (because  there  is  a  return  character 


after  eacfi  field). 

The  file  editor  (lines  1  13-131)  is  basically  a  list 
editor.  In  BASIG,  lists  are  virtually  synonymous 
with  arrays.  It  is  the  arrays  holding  the  file  flescrip- 
tion  (LS  and  \J7()  that  get  manipulated  here.  The 
edit  menu  uses  alibreviaiions.  (Replace  the  pound 
sign  [#]  with  an  integer.)  I  suggest  you  make  a  few 
simple  t\  pographical  errors  to  see  Irow  the  program 
responcis.  'f  his  is  what  the  abbreviations  mean: 

S  —  saves/creates  a  data  file  and  a  description 

file. 

R  — review.  Prints  the  file  description. 

A#  -  add  #  new  items  to  the  description  (i.e., 

A3  =  add  three  items). 

D#  -  delete  item  #  (i.e.,  D2  =  delete  item 

number  2). 

I#  -  insert  an  item  into  position  #. 

N#  -  change  the  name  of  item  ntimber  #. 

L#  —  cliange  the  length  of  item  number  #. 

Deleting  and  inserting  items  is  done  bv  shifting 
both  description  arrays;  changing  a  name  or  length 
is  done  by  entering  a  replacement  for  an  element 
of  one  of  the  two  arrays. 

I  once  read  somewhere  that  file  maintenance 
consists  of  content  changes  and  .structural  changes. 
The  record  editor  described  below  takes  care  of 
content  changes.  I'h'oh'ahility,  the  capacity  to  re- 
spond to  changing  needs,  is  accomplished  throtigh 
the  file  editor.  Ifa  check  (line  1 14:  is  B>0?l  shows 
that  the  file  has  data  in  it.  vou  can  still  edit  the  file 
structure,  although  the  program  works  a  little 
harder.  First,  the  original  de.scription  is  copied  into 
some  temporary  arravs  (line  1  14  again).  When 
you're  done  monkeying  aroimd  and  you  choose 
the  Save  option,  the  old  and  new  descriptions  are 
compared  (lines.  120-13 1 ).  Next  a  .sci-atch,  or  tetn- 
porary,  file  is  written  (o  meet  the  new  specifications 
(line  131). 

Adding  new  items  or  changing  an  item  name 
presents  no  problem.  If  an  item  is  deleted  it  won't 
be  rew'ritten;  if  an  item  is  shortened,  anv  instance 
of  it  that's  too  long  gels  truncated  from  tlie  right. 
After  the  scratch  file  has  been  successfully  com- 
pleted, the  old  file  is  deleted  and  the  scratch  file  is 
renamed.  Apple  .Manager  u.ses  scratch  files  in  a 
couple  of  other  places,  namely  when  sorting  a  flic 
or  deleting  records.  These  routines  also  write  a 
new,  updated  file  before  deleting  the  old  file.  You 
could  run  into  a  DISK  FULL  error  if  there  weren't 
enough  room.  By  the  way,  I've  chosen  the  tmlikely 
name  of  "A  control  D  "  for  the  scratcli  file's  name, 
so  it  shouldn't  interfere  with  anv  of  your  files. 

The  Other  Choices 

Perhaps  you've  asked  vourself .  "How  docs  .\pple 
Manager  know  w  hen  a  file  has  data?"  The  method 
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is  simple.  Record  zero,  the  first  record  in  a  random 
access  file,  stores  the  number  of  records.  This 
numljcr  i.s  updated  whenever  records  arc  added  or 
deleted  (line  64),  A  newFy  created  or  cm|jtied  file 
(see  below)  is  aclually  one  rec<jrd  on  tlie  diskette 
with  a  48  (the  .ASCII  code  for  zero)  in  llie  iirst 
byte. 

No  data  manager  would  be  complete  without 
tile  ability  to  get  rid  ol  unwanted  files.  Apple  Man- 
ager deletes  the  data  file  and  the  corresponding 
description  file  and  removes  the  file  name  from 
the  title  array  (lines  132-134).  The  title  array  may 
change  several  times  in  one  rim.  Rather  than  rewrite 
the  file  each  time,  a  ilag  \ariable,  F,  is  set.  Tlie  title 
llle  on  the  diskette  is  updated  (line  (i<>)  when  you 
exit  the  Files  module  —  if  the  flag  is  set  (see  lines  5 
and  223).  This  is  whv  the  disk  drive  light  may  come 
on  wheti  voii  switch  modules. 

II  \()u  don't  want  toremosea  file  (just  reuse 
!(),  then  the  Fm])i\'  i  unci  ion  at  lines  13:")- 13(1  is  for- 
you.  4'his  section  deletes  a  data  file  but  not  its 
description  file,  and  opens  a  new  data  file  of  the 
same  name.  The  net  effect  is  to  empty  a  file  of  data 
while  |)reserving  the  file  siiucture.  (iop\'  ciealcs  a 
new  data  file  by  using  an  already  existing  descrip- 
tion file. 

A  few  words  about  limits  and  error  handling 
are  undoubtedly  in  order  here.  The  dimension 
statement  in  line  two  defines  the  firsi  three  ofthe.se 
somewhat  arbitrar\  limits,  so  lhe\  can  be  easilv 

/  /  / 

changed: 

25  files  per  diskette. 
,">()   fields  per  record. 
1  ()()()  records  per  file. 
1  15  bytes  =  maximum- field  length. 
20  characters  maximum  in  a  file  or  item 
name. 

The  last  two  limits,  as  well  as  many  errors,  arc 
avoided  by  checking  input:  line  32  (Ls  a  number 
out  of  range?),  line  3.5  (Has  the  return  key  been 
pres.sed  without  first  typing  something}')  and  hne 
36  (Is  a  string  too  long?),  are  examples.  Btit  what  if 
vou  try  to  make  the  program  do  something  illegal, 
such  as  read  data  that  doesn't  exist?  ONtlRR  is 
meant  foi-  just  such  cases,  though  it  does  ha\  e  the 
drawback  of  stopping  the  Apple's  excellent  error 
messages. 

Here's  how  1  com[)romised.  If  there's  an  erroi- 
in  line  89  -e.g.,  if  there's  no  title  file  becairse  it's 
the  first  time  you're  using  a  diskette  -  you  jump  to 
line  90  where  the  error  flag  for  the  rest  of  the 
program  is  set.  From  here  on  in,  unless  your  error 
is  one  of  the  DOS  errors  dealt  with  by  lines  220 
and  22 1 ,  the  POKE  2 1  fi,0  at  line  222  cancels 
ONFRR.  RESUME  causes  the  error  lo  recur  so 
you  get  an  .Apple  message.  Control  C  (jirogram 


interrupt;  error  code  =255)  is  handlecl  differently; 
it  still  works,  but  without  the  expected  BREAK 
message. 

Using  A  Directory 

Eel's  assume  we've  got  an  imaginarv  file  defined 
and  that  data  has  been  entered  into  ii.  Eet's  also 
assume  we  want  to  extract  informaUon  about  an 
auihoj-  named  Kilfoy.  One  way  to  do  i)  is  to  search 
(he  entire  file  until  we  find  the  Kili()\  recoid.  Bui 
disk  access  is  slo^v  and  we  are  impatient,  so  let's  use 
a  directory  to  locate  the  record  instead. 

When  a  file  is  selected,  Apple  Manager  opens 
the  description  file  and  reads  it  into  arrays  (line  ()7, 
called  as  a  subt<nitine  li-om  line  Dl),  Fhe  data  file  is 
also  opened  and  the  first  field  of  e\'ery  record  is 
read  into  the  array  D$  (line  94).  It's  laster  to  search 
this  directory  array  than  to  search  the  file.  There  is 
a  one-to-one  correspondence  between  array  ele- 
ments and  records  (Figure  6):  if  AV/jvn'  is  the  sevemh 
array  clement  then  record  seven  is  the  record  wc 
want. 

What  we  have  done  is  to  define  the  first  field  - 
in  this  case  (luthi)r  —  as  the  record  identifier.  Record 
IDs  are  used  for  rapid  access  in  Delete,  Print,  and 
Change  (described  Ijelow).  A  subroutine  begimiing 
at  line  43  requests  the  ID  and  searches  the  directory. 
You  don't  have  to  enter  the  complete  ID,  For  in- 
stance, repeatedly  typing  "K"  will  locate,  in  se- 
cjtience,  all  authors  \\hose  name  begins  with  K. 

Assimiing  48 K  of  memory,  there  are  about 
1 7,000  free  bytes  for  the  directory.  (The  exact 
amount  depends  on  how  much  is  u.sed  up  by  the 
title  array,  the  description  array,  and  other  string 
variables.)  If  the  first  item  is  a  long  one,  it  may  nol 
be  jjossible  to  have  1000  records  in  the  tile  without 
disabling  the  directory.  The  same  memor\  ptoblem 
ma\  arise  ^vhen  vou  sort,  since  the  DS  array  holds 
tlu-  item  being  sorted. 

\'ou  now  have  an  oudine  of  how  the  program 
works.  We  coLild  step  slowly  and  leisurely  through 
the  code,  but  I  don't  want  to  .send  the  editors  into 
apoplexy.  The  rest  of  this  writcu]j  is  a  guide  to 
using  the  program.  .\  good  way  lo  si;ui  is  bvcreating 
a  file  or  two.  I'hen  go  to  the  Records  module, 
enter  some  fictitious  data,  sort  it,  and  edit  it.  Next 
try  a  report.  Then  go  back  to  Files  and  change  the 
file  structure.  Now  generate  anotlier  report  to  see 
how  stored  data  has  been  affected. 

A]:i]Dle  Manager  makes  a  good,  if  rudimetitarv, 
stab  at  most  data  management  f  luutions.  One 
omission  is  computed  variables.  This  is  not  a  short 
program,  so  I'll  make  copies  for  anvone  who  sends 
$3,  a  diskette,  aitrl  a  stamped,  se!f-a<ldressed  mailer 
to:  Robert  Beck,  2 1 0 1  21  Ave.  S.,#W15,  MPLS, 
MN  55404.  To  those  who  are  typing  it  in,  1  wish 
a  steady  hand  and  a  steadier  eye.  Elappy  data 
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managing. 

Records  Module 

ENTER  (lines  147-150)-  Initializes  each  item  loan 
asterisk  (*)  —  so  inissinir  dala  is  not  a  pioblem  — 
Lhen  goes  to  the  record  editor  (lines  8-27),  wliich 
has  five  options: 

1)  Retype  —  type  in  a  new  value. 

2)  Cloiitrol  O-exit  to  menu. 

3)  Clontrol  li  —  back  up  one  field  in  the  file. 

4)  Control  F—  forward  to  next  record, 

5)  RETL'RN  —  the  return  ke\  must  be  j^ressed 
after  each  of  the  above  options.  Pressing  llie 
return  key  alone  does  not  affect  the  item 
displa\ed;  it  moves  \'oii  to  tlie  next  item  in  the 
record. 

Record  nimiber  appears  in  parentheses  to  the 
left  of  liie  item  name.  L'se  (Control  R  to  hack- 
space  ihiough  a  file;  use  RE  TURN  lo  move 
forward  tiirough  a  file. 

DELETE  (lines  139-14(5)  —  marks  records  you 
choose  to  delete  by  placing  a  Control  E  in  the  first 
byte.  When  you  exit  this  option  via  Control  O, 
Apple  Manager  rewrites  the  file  without  marked 
records. 

CHANGE  (lines  151-1 5H)  -  allows  a  "window" 
in  each  record  to  be  set  by  selecting  a  starling  and 
an  etrding  item  ntunber.  C^nce  a  starting  record  in 
tlic  file  is  c  hosen.  die  recoid  editor,  which  woiks  as 
previously  described,  is  called. 

PRINT  (lines  159-160)  -  prints  one  record  at  a 
time,  f  his  is  the  fastest  way  lo  retrieve  a  record 
(Figiu'e  7). 

'  SORT  (lines  I(SI-l(i5)  -  reads  the  .son  key 
(item  to  .sort  by)  into  the  array  f)S,  then  sorts,  in 
either  ascending  or  descending  order,  bv  tlie  bubble 
method.  It's  really  a  tag  sort  hecau.se  the  record 
numbers  (in  S9f )  aie  also  sorted.  Once  record 
numbers  arc  properly  ordered,  ihc  file  is  rewritten. 
The  sort  is  alphanumeric,  so  "1  7"  is  placed  before 
"7"  and  after  "07". 

Report  Module 

1.    Retrieve  (lines  169-171.  190-198)  -  formats  the 
report  in  tabular  f(M-m  if  the  printout  from  one 
record  fits  on  one  line  (figure  8),  otherwise  prints 
one  item  per  line.  A  variable  number  of  fields  can 
be  retrieved,  and  in  am  order. 

2.  With  .Sums  -  same  report  as  Retrieve,  with 
the  addition  {pun  intended)  that  a  simi  for  each 
item  is  ]irinted. 

3.  Eretjuencies  (lines  199-204)  -couius  the 
lumibei  of  times  each  value  of  an  item  occurs. 
First,  sort  the  file  by  that  item. 

4.  Case  Selection  (lines  l72-188)-a  techuitjLie 
that  lets  you  retrieve  information  by  its  characterfs- 
tics  -  you  can  pick  out  a  sulxset  of  the  file.  .\U  vou 


have  to  do  is  input  selection  criteria  in  the  form  of 
minimimi  and  maximmn  item  values.  The  values 
are  stored  in  arrays  (MS  and  NS)  and  may  be  ORed 
together  in  groups  of  five  or  less.  L'p  to  five  of 
these  groups  can  be  ANDed  together; 

(al  OR  tjl  (mil  OR  (11  OR  el). AND  ..,  .WD  la.")  OR 

t).')ORc.^OR(l."iORf."i). 

Each  a  I ,  b  1 ,  c  1 .  etc.  is  of  the  form  MIN(A)<  =  A  = 
<  MAX(A). 

Got  that?  Well,  here's  how  to  work  it: 

1 )  Select  an  item  by  typing  its  number. 

2)  Select  a  range  for  that  item  by  typing  a 
miiiinuim  and  a  maximum.  Pressing  the  retmn 
key  without  tyjjing  anything  sets  a  miniiiuun 
to  the  luill  string  or  a  maximum  to  CHR.S(95). 

3)  Terminate  a  series  of  ORs  and  go  on  to  the 
next  AND  by  tvping  a  slash  (/). 

4)  Terminate  the  whole  thing  at  any  point, 
including  the  very  beginning,  by  typing  a 
period. 

Note:  Each  lecord  is  checked  against  the  criteria 
stored  in  arrays  (lines  7(>79)  and  ignored  if  it 
doesn't  meet  them  (i.e..  if  C.  =  5).  For  an  alternative, 
and  verv  interesting,  method  of  intnxlucing 
changeable  functions  into  your  program,  see 
"Algel)ra  String -a  ,Self-altering  Program"  in 
COMPUTE!  (Se|3tember,  1981,  #  Hi). ' 

Utilities  Module  (lines  212-218) 

Upload  --  Each  record's  fields  are  laid  down  se- 
quentially within  the  record.  There  will  he  null 
bytes  at  the  end  of  the  record  if  any  item  is  shorter 
than  its  defined  bvte  length.  Upload  removes  all 
null  bvles  from  a  file  l)y  adding  blanks  where 
needed,  fhe  name  "Upload"  comes  from  the  fact 
that  .some  mainframe  computers  interpret  null 
iiytes  as  end-of-rccord  marks;  to  .send  diskette  files 
to  them  tuill  bytes  nuist  be  retiKJved, 

DownloacI  —  Does  the  opposite  of  Upload. 

Drive  Select  —  Use  to  switch  from  one  disk 
drive  to  another.  Each  diskette  remains  an  inde- 
pendent data  base. 


1  REM     APPLE  MANAGER    **   ROBERT  JAC 

QUES  BECK   ** 

2  D$  =   CHR$  (4):  FOR  I  =  768  TO  777:  RE 

AD  J:  POKE  I, J:  NEXT  :  DIM  LS{50), 
F$(4) ,T$(25) ,L%(50) ,D$(1000),R$(50) 
,S%{1000) ,S(50) ,M$(25) ,N$(25) :  FOR 
I  =  0  TO  4:  READ  F${I):  NEXT  :  GOTO 
88 

3  VTAB  23:  PRINT  "PRESS  RETURN  TO  CONT 

INUE";:  CALL   -  958 

4  POKE   -  16368,0:  INPUT  "->";Z$:H  = 

RIGHT?  (Z$,l)  =   CHR$  (15) 

5  IF  E  =  7  AND  F  =  1  AND  H  THEN   GOSUB 

66 

6  IF  H  THEN   POP  :  CALL  768:  ON  E  GOTO 
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96,104,166,212,137,152,91,115,144, 
156,172 

7  Z  =  VAL  (Z$) ;  RETURN 

8  FOR  Y  =  O  TO  K 

9  VTAB  19;  HTAB  1:  PRINT  "  {R"I")"  SPC 

{  2)Y".  "L$(Y)'':":  PRINT  :  PRINT  R 
$(Y) 

10  HTAB  1:  VTAB  21:  INPUT  "";Z$:  IF  Z$ 


=  ""  THEN  15 

11  IF  Z$  =   CHR$  (2)  THEN  23 

12  IF  Z$  =   CHR$  (6)  OR  Z$  = 


Table :  Partial  list  of  variables. 

Name 

Description 

A$ 

Filename. 

D$ 

Control  D  (DOS  commands). 

D$(!000) 

Direclory  and  sort  array. 

FSC4) 

Option  titles  (Records). 

LS(50) 

Item  (field)  names. 

L7f(50) 

Item  lengths. 

M$(25) 

Minitna  of  criteria  (Report). 

N$(25) 

Maxima  of  criteria  (Report). 

R$ 

Current  value  of  item  being  counted 

(fiequencics). 

R$(50) 

Fields  of  current  record. 

S(50) 

Item  sums  (Report). 

S%(1000) 

Sort  array  (iiolds  record  numbers). 

S%(I-50) 

Item  numbers  being  reported. 

S'/c(200-250) 

Criteria  item  numbers  (Report). 

S%(400-450) 

Spaces  allotted  to  an  item  in  report 

printout. 

n 

Input. 

A 

Numbcrof  fields  per  record. 

B 

Number  of  records. 

C 

Maxinuim  permissible  value. 

Frequency  count  of  an  item 

(frequencies). 

D 

Input  error  flag. 

Number  of  lincson  screen. 

E 

Module  flag. 

F 

Title  file  update  flag. 

G 

Option  flag  (Files). 

G<  >5  il  record  meeti;  criteria  (Report). 

TolaLsum  (Report). 

\\ 

Control  0  Hag. 

I.j.K.Q 

Temporary  indices. 

R 

F.nding  item  number  (edit  window). 

L 

Siring  or  item  length. 

N 

Number  of  files. 

C) 

Starting  item  number  (edit  window). 

Number  of  criteria  (Report). 

P 

1'=  1  ii  file  name  isin  title  (ile. 

Numbcrof  dashes  lo  prim. 

Q 

Record  number. 

Larger  of  item  length  and  length  of 

item  name  (Line  74). 

R 

Recortl  length. 

S 

Opiion  selected  (Report). 

V 

Dri\e  number. 

Nimiberof  printer  columns  (Report). 

vv 

Slot  number. 

X 

Number  of  spaces  needed  foi-  tabular 

report. 

First  record  to  edit  (Rccoids). 

Y 

Number  of  items  being  reported. 

Item  number  being  counted  (frequencies). 

Error  code. 

Z 

Numeric  value  of  input. 

)  THEN  X 

13  L  =  L%(Y) : 

HEN  10 

14  R$(Y)  =  Z$ 

15  GOSUB  27: 

16  Q  =  I:  GOSUB  48:D$(I) 

=  15  THEN   GOSUB  64 

137 
RETURN 
IF  V  =  6 
=  1 


CHR$  (15 


=   ASC  (Z$) :  GOTO  18 
VTAB  17:  GOSUB  36:  IF  D  T 

VTAB  18:  CALL   -  868 
NEXT  Y 

=  R$(l) :  IF  X 
;  CALL  76  8:  GOTO 


17 
18 
19  H  =  Y 


20 

21 
22 
23 

24 

25 


26 


27 


28 


29 
30 
31 
32 


1  AND  R$(l)  = 
THEN  10 
GOSUB  64:  CALL 


VTAB  21:  PR 


-    1: 


THEN  16 
AND  I  =  B  + 
IF  H  AND  X  =  6 
IF  H  AND  X  =  15  THEN 

768:  GOTO  137 
IF  X  =  15  THEN  B  =  B  +  1 
GOSUB  27:  GOTO  16 
IP  I  =  1  AND  Y  <  2  THEN 

INT  R$(Y) :  GOTO  10 
IF  Y  >  1  THEN   GOSUB  27:Y  =  Y 
GOTO  9 
Q  =  I:  GOSUB  48:D$(I)  =  R${1):I  =  I  - 
-  1:  IF  V  =  5  THEN  GOSUB  27 :Y  =  K: 
GOSUB  47:  GOTO  9 
VTAB  6:  CALL   -  958:  PRINT  "*  ID=  "D 
$(I):  POKE  34,  PEEK  (37)  +  1 
GOSUB  47:  GOTO  9 
HTAB  1:  VTAB  21:  PRINT  R$(Y): 
=  1  TO   LEN  (R$(Y) )  /  40  +  4; 
-  912:  NEXT  :  RETURN 
PRINT  "**  WHICH?";:  POKE   -  16368,0: 
GET  Z$:  IF  Z$  <  >   CHRS 
Z  =   VAL  (Z$) :  RETURN 
H  =  1:  GOTO  5 
C  =A 
GOSUB  4 
IF  Z  <  1 


OR  Z 


;Y  =  K: 

FOR  E 
CALL 


(15)  THEN 


(Z)  <  >  Z 


>  C  OR   INT 
OR  (  VAL  (  RIGHT$  (Z$,l))  =0  AND 
RIGHT$  (Z$,l)  <  >  "0")  THEN  PRINT 
"TYPE  AN  INTEGER  FROM  1  TO  "C; :W 
=  1:  GOTO  31 
RETURN 
GOSUB  4 

35  D  =  0:  IF  Z$  =  ""  THEN   PRINT  :  PRINT 
"TYPE  SOMETHING  BEFORE  PRESSING 
RETURN! ":D  =  1:  RETURN 
0:  IP   LEN  (ZS)  >  L  THEN   PRINT  : 
PRINT  "THAT  IS  TOO  LONG,  TRY  AG 
AIN":D  =1 
RETURN 


33 
34 


36  D  = 


37 
38 


I  =   VAL  (  iyiID$  (Z$,2)):  IP  (I  >  A) 

THEN  PRINT  "NUMBER  OUT  OF  RANGE- 
START  OvERI":  POP  :  GOTO  116 
=   VAL  (  MID$  (Z$,2)):  If  I  =  0  OR 
(  VAL  (  RIGHTS  (Z$,l))  =  0  AND  R 
IGHTS  (Z$,l)  <  >  "0")  THEN  PRINT 

"TYPO,  TRY  AGAINl":  POP  :  GOTO 
116 
RETURN 

PRINT  :  PRINT  "NAME  OF  ITEM  "I"?";: 
GOSUB  34:L$(I)  =  Z$:  IF  D  =  1  TH 
EN  41 

42  PRINT  "ITEM  LENGTH?"; :C  =  115:  GOSUB 

31:L%(I)  =Z:R=+Z+1:  RETURN 

43  PRINT  :L  =  115:  PRINT  "RECORD  ID?";: 


39  I 


40 
41 
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GOSUB  34:U  =  I:J  =  LEN  (Z$):  IF 
D  =  1  THEN  43 

44  IF  U  =  B  THEN  U  =  0 

45  FOR  I'=  U  +  1  TO  B:  IF   LEFT$  (D${I) 

,J)  <  >  Z$  THEN  NEXT  :  IF  U  >  0 
THEN  U  =  0:  GOTO  45 

46  IF  I  >  B  THEN   PRINT  :  PRINT  "ID  NOT 

FOUND,  TRY  ANOTHER!":  GOTO  43 

47  PRINT  D$"READ"A5",R"I:  FOR  J  =  1  TO 

A:  INPUT  R$(J):  NEXT  :  PRINT  D$: 
RETURN 

48  PRINT  D$"WRITE"A$",R"Q:  FOR  J  =  1  TO 

A:  PRINT  R$(J):  NEXT  :  PRINT  D?: 
RETURN 

49  PRINT  D$"WRITEA"D$",R"Q:  FOR  J  =  1  T 

0  A:  PRINT  R$(J):  NEXT  :  PRINT 
D$:  RETURN 

50  IF  W  =  0  AND  D  /  15  <  >   INT  (D  /  15 

)  THEN  PRINT  :  PRINT  :  GOSUB  3: 
VTAB  23:  HTAB  1:  CALL   -  868 

51  RETURN 

52  PRINT 

53  D  =  D  +1:  IP  W  =  0  AND  D  /  15  =   INT 

(D  /  15)  THEN  PRINT  :  PRINT  :  P 
RINT  :  GOSUB  3:  VTAB  21:  HTAB  1: 
CALL   -  95  8 

54  RETURN 

55  PRINT  L$(Q)'':  "R$(Q):  FOR  J  =  1  TO 

INT  ((  LEN  (L$D(Q)  +  R$(Q)))  /  4 
0)  +1:  GOSUB  53:  NEXT  : RETURN 

56  M$  =  D$(J):D$CJ)  =  D$(J  -  1):D$(J  -  1 

)  =  M$:K  =  S%(J):S%(J)  =  S%(J  - 
1):S%(J  -  1)  =  K:K  =  1:  RETURN 

57  PRINT  :  PRINT  "FILE  NAME?";:L  =  20: 

GOSUB  34:  IF  D  =  1  THEN  57 

58  AS  =  Z$:  FOR  I  =1  TO  N:  IF  Z$  =  T$(I) 

THEN  P  =  1:  RETURN 

59  NEXT  :P  =  0:  IF  G  <  2  THEN   PRINT  : 

PRINT  Z$"  ISN'T  IN  THE  TITLE":  P 
RINT  "FILE,  TRY  AGAIN.":  GOSUB  3 

60  RETURN 

61  GOSUB  63:  IF  B  >   0  THEN   PRINT  :  P 

RINT  "FILE  "Z$"  HAS  DATA  -":  IF 
P  <  3  THEN  POP  :  GOSUB  3:  GOTO 
96 

62  RETURN 

63  GOSUB  65:  PRINT  D$"READ"A$" , R0" :  IN 

PUT  B  :  PRINT  D$:  RETURN 

64  GOSUB  65:  PRINT  D$"WRITE"A$" fRB" :  P 

RINT  B:  PRINT  D$:  RETURN 

65  PRINT  :  PRINT  D$"OPEN"A$" , L "R:  RETU 

RN 

66  PRINT  :  PRINT  D$"OPEN  TITLE  FILE": 

PRINT  D^"WRITE  TITLE  PILE":  PRI 
NT  N:  FOR  I  =  1  TO  N:  PRINT  T$( 
I) :  NEXT  :  PRINT  D$"CLOSETITLE 
FILE":F  =0:  RETURN 

67  PRINT  D$"OPENDES  "A$:  PRINT  D$"RBAD 

DES  "A$:  INPUT  A,R:  FOR  I  =  1  T 
0  A:  INPUT  L$(I),L%(I):  NEXT  : 
PRINT  D$ "CLOSE":  RETURN 

68  HOME  :  PRINT  "FILE  NAME:  "A$:  PRINT 

:  PRINT  A"  ITEMS  PER  RECORD":  P 
RINT  :  PRINT  "RECORD  LENGTH:  "R 

69  PRINT  ;  PRINT  "#"  SPC (  6) "ITEM"  SPC 

(  20) "LENGTH" :P  =  40:  GOSUB  32: 
PRINT  :  RETURN 


70  GOSUB  68:  FOR  1=1  TOA:  PRINT  I"." 

SPC(  6  -  LEN  (  STR$  (I)))L${I) 
SPC(  26  -  LEN  (L${I) ))L%(I) :  P 
RINT  :  IF  CI  -  6)  /  8  =  INT  ( ( 
1-6)  /  8)  AND  (I  <  >  A)  AND  W 
=  0  THEN  GOSUB  3 :  HOME  :  GOSUB 
69 

71  NEXT  :  PRINT  D$"PR#0":  RETURN 

72  FOR  W  =  U  TO  0  *  5:M$(W)  =   CHRSS  ( 

95):S%(200  +  W)  =0:  NEXT  :  RET 
URN 

73  VTAB  23  -  C:  CALL   -  958:  PRINT  :  R 

ETURN 

74  J  =  S%(I):Q  =  L%(J):  IP   LEN  (L?(J)) 

>  L%(J)  THEN  Q  =   LEN  (L$(J)) 

75  X  =  Q  +  X  +  2:S%{400  +  I)  =  Q:  RETURN 

76  G  =  0:  GOSUB  47:  IP  0  =  0  THEN   RETU 

RN 

77  FOR  K=1TOO:G=0:  FOR  J  =  1  TO 

5:U  =  (K  -  1)  *  5  +  J:Q  =  S%C20 
■  ■        0-+  U)  :  IF  R$(Q)  <  M$(U)  OR  R$  ( 

Q)  >  N$(U)  THEN  G  =  G  +  1 
7  8   NEXT  :  IF  G  =  5  THEN   RETURN 
7  9   NEXT  :  RETURN 

80  PRINT  :  PRINT  "SEND  PRINTOUT  TO  SLO 

T  NUMBER?";?  =  12:  GCSUB  82:  PR 
INT  "DEFAULT  =  TV":  GOSUB  82:  V 
TAB  PEEK  (37)  -  3:  HTAB  30  :  G 
OSUB  4:W  =  Z:  CALL  -  95  8:  RETU 
RN 

81  PRINT  D5"PR#"Vf:  RETURN 

82  FOR  J  =  1  TO  P:  PRINT  "-";:  NEXT  : 

PRINT  :  RETURN 

83  HOME  :  VTAB  2:  PRINT   TAB (  13)P$(Z 

-  1) "  RECORDS" 

84  VTAB  4:  PRINT  "FILE  NAME:  "A$:  POKE 

3  4,5:  VTAB  7:  RETURN 

85  IF  B  =  0  THEN   RETURN 

86  FOR  J  =  1  TO  V:  IF  L$(I)  <  >  D$(J) 

THEN   NEXT  :  RETURN 

87  D${J)  =  Z$:  RETURN 

88  V  =  1:  ONERR   GOTO  90 

89  PRINT  D$"OPENTITLE  FILE,D"V:  PRINT 

D$"READTITLE  FILE":  INPUT  N:  IF 
N  >  0  THEN  FOR  I  =  1  TO  N:  INP 
UT  T$(I) :  NEXT 

90  PRINT  DS"CLOSE":  ONERR   GOTO  219 

91  TEXT  :  HOME  :  VTAB  2:  PRINT   SPC(  1 

0)  APPLE  MANAGER  ":  VTAB  7: 
HTAB  3:  PRINT  "1  FILES"  SPC(  1 
2) "4  REPORTS":  PRINT  :  HTAB  3: 
PRINT  "2  SELECT  FILE"  SPC(  6)" 
5  UTILITIES":  PRINT  :  HTAB  3:  P 
RINT  "3  RECORDS"  SPC (  10) "6  QU 
IT" 

92  E  =  7:  VTAB  20:  GOSUB  28:  ON  Z  GOTO 

96,93,137,166,212,223:  PRINT  : 
PRINT  "YOU  CAN'T  CHOOSE  THAT  I  T 
RY  AGAIN":  GOTO  92 

93  0  =  1:E  =  7:  HOME  :  VTAB  4:G  =  0:  PR 

INT   TAB(  11)" —  SELECT  A  FILE 
— ":  VTAB  6:  GOSUB  57:  IF  P  =  0 
THEN  93 

94  GOSUB  67:  GOSUB  63:  IF  B  >  0  THEN  F 

OR  I  =  1  TO  B:  PRINT  DS"READ"A$ 
",R"I:  INPUT  D5U):  NEXT  :  PRIN 
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T  D? 

95  GOTO  91 

96  0  =  2:L  =  20:G  =  0:P  =  0:  HOME  :  VTA 

B  2:E  =  7:  PRINT  SPC (  13)"  << 
FILES  >>":  VTAB  6:  PRINT  :  PRI 
NT  "1  CATALOG"  SPC (  10) "5  EDIT 
DESCRIPTION":  PRINT  :  PRINT  "2 
DESCRIBE  FILE"  SPC(  4) "6  EMPTY 
FILE":  PRINT  :  PRINT  "3  CREATE 
FILE"  SPC(  6) "7  COPY  DESCRIPTI 
ON" 

97  PRINT  :  PRINT  "4 

6) "8   QUIT" 

98  VTAB  22:  GOSUB  28 :E  =  1:  ON  Z  GOTO 

99,101,104,132,113,135,106,223: 
FLASH  :  PRINT  :  PRINT  "TYPE  A  N 
UMBER  PROM  1  TO  8":  NORMAL  :  GO 
TO  98 

99  HOME  :  PRINT   TAB (  9) "CATALOG  OF  DA 

TA  FILES":  PRINT  :D  =  0:W  =  0: 
IF  N  =  0  THEN   GOSUB  3:  GOTO  96 

100  FOR  I  =  1  TO  N:  PRINT  T${I):  GOSUB 

53:  NEXT  :  GOSUB  50:  GOTO  96 

101  HOME  :  PRINT   TAB {  9)"**  DESCRIBE 


}  "CHAJ3GE  NAME,  OR  CHANGE  LENGTH 


DELETE  FILE"  SPC( 


FILE  **":  PRINT  :  GOSUB  57:  IF 


102 


103 
104 


105 


106 


107 


103 
109 

110 


THEN  101 

GOSUB  63:  GOSUB 
GOSUB  70:  IF  W  = 
3 


P  = 


P  =  0 
GOSUB  67 

B  81: 

GOSUB 
GOTO  96 
3=1;  HOME  : 

ATE  A  NEW  FILE 

2:  GOSUB  57:  IF 

UB  67:  GOSUB  61 
PRINT  "NUMBER  OF  ITEMS 

"; :C  =  50:  GOSUB  31 

:  FOR  I  = 

T  :B  =  0: 
HOME  :  PRINT 

T  :  PRINT  "OLD" 

P  =  0  THEN  106 
GOSUB  67:  PRINT  :G 


80:  GOSU 
0  THEN 


PRINT   TAB(  7) "**  CRE 
PRINT  :G  = 
1  THEN   GOS 


PER  RECORD? 

A  =  Z:R  =  0 

1  TO  A:  GOSUB  41:  NEX 

GOTO  115 

TAB(  18) "COPY":  PRIN 

GOSUB  57:  IF 


=  7; 
57: 


B  =  0: 
IF  P  = 


PRIN 
1  TH 


"CREATING  F 


T  "NEW"; :  GOSUB 

EN   GOSUB  61 
IF  B  >  0  THEN  129 
VTAB  24:  FLASH  :  PRINT 

ILE  "A$:  NORMAL 
PRINT  D9"0PENDES  "A$:  PRINT  D5"DEL 

ETEDES  "A$:  PRINT  D$"0PENDES  "A 

$:  PRINT  D?"WRITEDES  "A$:  PRINT 

A:  PRINT  R:  FOR  I  =  1  TO  A  :  PR 

INT  L$(I):  PRINT  L%(I):  NEXT  : 

PRINT  D$"CLOSE" 

A$  <  >  T$(I)  TH 
+  1:T$(N)  =  A$ 


111 

FOR  I 

=  1  TO  N:  IF 

EN 

NEXT  :N  =  N 

:F 

=  1 

112 

GOSUB 

64:  GOTO  96 

113 

G  =  1: 

HOME  :  PRINT 

TAB(  10) "##  ED 
IT  DESCRIPTION  ##":  GOSUB  57:  I 
F  P  =  0  THEN  113 

114  GOSUB  67 :P  =  3:  GOSUB  61:  PRINT  : 

IF  B  >  0  THEN  FOR  I  =  1  TO  A:D$ 
(I)  =  L$(I):S%(I)  =  L%(I):  NEXT 

115  R?  =  "SRADINL":P  =  39:  GOSUB  82:  PR 

INT   TAB(  3) "SAVE, .REVIEW,  ADD, 
DELETE,  INSERT,":  PRINT   TAB (  3 


116 

117 

118 
119 


120 
121 


122 
123 

124 

125 
126 


127 


128 


129 


130 

131 


E=G:  PRINT 

OR  L#) 

IF   LEFT$ 

OR  I  > 

1=1+1: 

ON  I  GOTO 

128:  FLASH 
Y!";:  NORMAL 


"(S,  R,  A#,  D#,  I#,  N#, 
;:  GOSUB  4:E  =  8:1  =  1 
(Z$,l)  =   MIDS  (R$,I,1) 
7  THEN  119 
GOTO  117 
108,120,121,123,126,127, 

VTAB  23:  PRINT  "HE 

:  GOTO  116 


GOSUB  70:  GOTO  116 

GOSUB  39:  PRINT  :  PRINT  "ADD  "I"  I 

TEMS:":Y  =  A  +  I;  IP  Y  >  50  THE 

N   PRINT  "YOU  CAN'T  HAVE  MORE  T 

HAN  50  ITEMS!":  GOTO  116 
FOR  I  =  A  +  1  TO  Y:  GOSUB  41: A  =  I 

:  NEXT  :  GOTO  116 
GOSUB  38:  PRINT  :  PRINT  ; 

ELETE:  "L$(I)  TAB (  28) 

"L%(I) :R  =R  -  L%(I)  - 

=  A)  THEN  125 
FOR  J  =  I  TO  A  -  1:L$(J) 

1)  :L%  (J)  =  L%  (J  +  1) 
A  =  A  -  1:  GOTO  116 
GOSUB  38:M$  =  L$(I) :Y  = 

UB  41:A  =  A  +  1:  FOR 

+  2  STEP   -1:L$(J)  = 

L%(J)  =  L%(J  -  1):  NEXT  :  L$(I 

+  1)  =  M$:L%{I  +  1)  =  Y:  GOTO  1 

16 
GOSUB  38:  PRINT  "OLD  NAME:  "L$(I); 
PRINT  "NEW  NAME?";:  GOS 
GOSUB  85:L5(I)  =  ZS:  GOT 


PRINT  "D 
"LENGTH: 
1:  IF  (I 

=  L$(J  + 
;  NEXT 

L%(I) :  GOS 
J  =  A  TO  I 
LS(J  -  1) : 


PRINT  LS(I) "   >>>   LENGT 
PRINT  :  PRINT  "NEW 
=  115:  GOSUB  31 :R  = 
Z : L% ( I)  =  Z :  GOTO  1 


PRINT 
UB  34: 
0  116 
GOSUB  38: 

H  IS  "L%(I) 
LENGTH?"; :C 
R  -  L%(I)  + 
16 

HOME  :  PLASH  :  PRINT  "REWRITING": 
NORMAL  :  FOR  I  =  1  TO  A:S%(100 
+  I)  =  0:  FOR  J  =  1  TO  V:  IF  D$ 
(J)  =  L$(I)  THEN  S%(100  +  I)  = 
J:  GOTO  131 

NEXT  J 

NEXT  I:D$(0)  =  "*":  PRINT  D$"OPENA 
"D$",L"R:  FOR  Q  =  1  TO  B:  PRINT 
D$"READ"A$",R"Q:  FOR  J  =  1  TO  V 
:  INPUT  D5tJ):  NEXT  :  FOR  J  =  1 
TO  A:R$(J)  =  LEFT$  (D$(S%(100 
+  J)),L%(J)):  NEXT  :  GOSUB  49: 
NEXT  :  PRINT  D$"DELETE"A$ :  PRIN 
T  D$"RENAMEA"D$","A$:  GOTO  110 

132  HOME  :  PRINT  :  PRINT   TAB (  9);:  FL 

ASH  :  PRINT  "###";-:  NORMAL  :  PR 
INT  "  DELETE  FILE  ";:  FLASH  : 
PRINT  "###":  NORMAL  :  VTAB  8:  G 
OSUB  57:  IF  P  =  0  THEN  132 

133  IF  I  <  >  N  THEN   FOR  J  =  I  TO  N  - 

1:T$(J)  =  T$(J  +  1) :  NEXT 

134  PRINT  D$"OPEN"A$:  PRINT  D$"DELETE" 

A$:  PRINT  D!?"OPENDES  "A$:  PRINT 
D$"DELETEDES  "A$:F  =  1:N  =  N  - 
1:  GOTO  96 

135  HOME  :  PRINT  :  PRINT   TAB (  10)"EMP 

TY  A  FiLE":  GOSUB  57:  IF  P  =  0 
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137 


136 


137 


138 


139 

140 


THEN    135 

PRINT  D$"OPEN''A$:  PRINT  D$"DELETE" 
A$:  GOSUB  67:B  =  0:  GOSUB  64:  G 
OTO  96 

PRINT  :  PRINT  D$"PR#0":  TEXT  :  HOM 
E  ;  VTAB  2:E  =  7:  PRINT   SPC(  1 
!)"<<<   RECORDS   >>>":  VTAB  8: 
PRINT  "1  ENTER  RECORDS"  SPC(  6) 
"4  PRINT  RECORDS":  PRINT  :  PRIN 
T  "2  DELETE  RECORDS"  SPC(  5) "5 
SORT":  PRINT  :  PRINT  "3  CHANGE 
RECORDS"  SPC(  5) "6   QUIT" 

VTAB  22:  GOSUB  28:  PRINT  :E  =5:  ON 
Z  GOTO  147,139,151,159,161,223: 


FLASH  :  PRINT 
FROM  1  TO  6 ! " 
E  =  9:  GOSUB  83:1 
GOSUB  43:  PRINT 
" ; :  FOR  J  =  1 
"  " ; :  NEXT 


"TYPE  A  NUMBER 
:  NORMAL  :  GOTO  13  8 

=  0 
:  PRINT  "DELETED: 

TO  A:  PRINT  R$(J) 
PRINT  :  PRINT  "IS 


THIS  WHAT  YOU  WANT  DELETED?" 

141  PRINT  "{Y  OR  N)";:  GOSUB  4:  IF  Z$ 

=  "Y"  THEN  PRINT  D$"WRITE"A$" , 
R"I;  PRINT  CHR$  (5):  PRINT  DS: 
GOTO  140 

142  IF  Z$  =  "N"  THEN  140 

143  FLASH  :  PRINT  "HEY!";:  NORMAL  :  GO 

TO  141 

144  HOME  :  HTAB  12:  FLASH  :  PRINT  "REW 

RITING":  NORMAL  :  PRINT  D$"OPEN 
A"D$",L"R:K  =  B:B  =  0:  FOR  I  = 
1  TO  K:  GOSUB  47;  IF   LEPT$  (R$ 
(1),1)  <  >   CHR$  (5)  THEN  B  =  B 
+  1:Q  =  B:  GOSUB  49:D$(B)  =  R$ ( 

1) 

145  NEXT 

146  PRINT  D$"DELETE"A$:  PRINT  D?"RENAM 

EA"D?","A$:  GOSUB  64:  GOTO  137 

147  GOSUB  83 

148  V  =  5:0  =  1:K  =  A:  FOR  I  =  1  TO  A:R 

5(1)  =  "*".  NEXT  :  I  =  B  +  1 

149  GOSUB  8:  IF  I  <  B  +  1  THEN  1=1+ 

1:  GOSUB  47:  GOTO  149 

150  B  =  B  +  1;  GOTO  148 

151  GOSUB  83 

152  E  =  5:  PRINT  :  PRINT  "STARTING  ITEM 

NUMBER?  (DEFAULT=  2)";:  GOSUB  4 
:E  =  6:  IF  Z$  =  ""  THEN  0=2: 
GOTO  154 

153  C  =  A:  GOSUB  32:0  =  Z 

154  PRINT  -  PRINT  "ENDING  ITEM  NUMBER? 

":  PRINT  "(DEFAULT=  LAST  ONE)"; 
:  GOSUB  4:  IF  Z$  =  ""  THEN  K  = 
A:  GOTO  156 

155  K  =  Z:C  =  A:  GOSUB  32:  I?  K  < 

0  THEN  PRINT  :  PRINT  "THE  LAST 
ITEM  NUMBER  MUST  BE  AT  LEAST  "0 
:  GOTO  154 

15  6  E  =  6:  PRINT  :  PRINT  "STARTING  ID? 
(DEFAULT=  FIRST  ONE}";:  GOSUB  4 
:E  =  10:  IF  Z$  =  ""  THEN  X  =  1: 
GOTO  15  8 

157  J  =  LEN  (Z$}:  FOR  X  =  1  TO  B:  IF  L 
EFT$  (D$(X),J)  <  >  Z$  THEN  NEX 
T  :  PRINT  :  PRINT  "ID  NOT  FOUND 
,  TRY  ANOTHER!":  GOTO  156 


158  V  =  6i  FOR  I  =  X  TO  B:  GOSUB  47:  VT 

AB  6:  CALL   -  958:  PRINT  "*ID= 
"D$a):  POKE  34,  PEEK  (37)  +  1: 
GOSUB  8:  NEXT  I:  GOSUB  64:  GOTO 
137 

159  GOSUB  83:  GOSUB  80:1  =  0 

160  PRINT  D$"PR#0":  GOSUB  43:  GOSUB  81 

:  PRINT  :  PRINT  :Z  =0:D  =0:  FOR 
Q  =  1  TO  A:  GOSUB  55:  NEXT  :  GO 
TO  160 

161  GOSUB  83:  PRINT  "NUMBER  OF  ITEM  TO 

SORT  BY?";:  GOSUB  30:  PRINT  :  P 
RINT  "I  WILL  SORT  BY  "L$(Z):  PR 
INT  :V  =  Z  -  1:  PRINT  :  PRINT  " 
ASCENDING  (1)":  PRINT  "OR  DESCE 
NDING  (2)  ORDER?"; :C  =  2:  GOSUB 
31 

162  HOME  :  FLASH  :  PRINT  "SORTING":  NO 

RMAL  :  FOR  I  =  1  TO  B:S%(I)  =  I 
:  PRINT  D?"READ"A$",R"I:  PRINT 
D$"POSITION"A$",R"V:  PRINT  D$"R 
EAD"A$:  INPUT  D$(I):  NEXT  :  FOR 
1  =  B  TO  2  STEP  -  1:K  =  0:  FOR 
=  2  TO  I:  IF  Z  =  1  AND  D$(J  - 
I  >  D$(J)  THEN  GOSUB  56 


163   IF 


164 
165 


166 


167 


168 
169 


J 
1 

Z 
N 
NEXT 
PRINT 
TO 
.49 
46 
PRINT 
7: 


=  2  AND  D$(J)  >  D$(J  -  1)  THE 
GOSUB  56 

:  IF  K  THEN   NEXT 
D$"OPENA"D$",L"R:  FOR  Q  =  1 
B:I  =  S%(Q):  GOSUB  47:  GOSUB 
D$tQ)  =  R$(l);  NEXT  :  GOTO  1 


:  PRINT  D$"PR#0":  TEXT  :E  = 
HOME  :  HTAB  15:  PRINT  "+  REP 
ORTS  +":  GOSUB  84:  PRINT  :  HTAB 
9:  PRINT  "1   RETRIEVE":  PRINT  : 


HTAB  9:  PRINT 
RINT  :  HTAB  9: 
NCIES":  PRINT 
4  QUIT" 

VTAB  21:  GOSUB  2  8 
OSUB  32;S  =  Z: 
3 

HOME  :E  =  3:  IF  Z 


'2   WITH  SUMS":  P 

PRINT  "3   FREQUE 

;  HTAB  9:  PRINT  " 


C  =  4:  PRINT  ; 
IF  Z  =  4  THEN 

=  3  THEN  199 


G 
22 


=  0:  PRINT  "REPORT  TITLE?";:  GOSU 
B  4:M$  =Z$:  PRINT  "HOW  MANY  ITE 
MS  TO  PRINT?":  PRINT  "{DEFAULT 
=  ALL)";:  GOSUB  4:  IF  Z5  <  >  "" 
THEN  171 

170  Y  =  A:  FOR  I  =  1  TO  Y:S%(I)  =  I:S(I 

)  =  0:  GOSUB  74:  NEXT  :  GOTO  172 

171  C  =  A:  GOSUB  32 :Y  =  Z:  PRINT  "TYPE  I 

N  ITEM  NUMBERS  ONE  AT  A  TIME.": 
PRINT  :  FOR  I  =  1  TO  Y :  CALL  ~ 
86B:  PRINT  SPC (  16) "<-";:  HTAB 
13:F  =  PEEK  (37):  GOSUB  30:  VT 
AB  F  +  1:  HTAB  1:  CALL  -  868: 
HTAB  7:  PRINT  L?{Z):S(I)  =  0:S% 
(I)  =  Z:  GOSUB  74:  NEXT 

172  P  =  40:  GOSUB  82:  HTAB  13:  PRINT  "S 

ELECT  CASES" :E  =  3:  PRINT  :  PRI 
NT  "TYPE  AN  ITEM  NUMBER, THEN  IT 
S  MINIMUM  ANDMAXIMUM  VALUES  (IN 
THAT  ORDER!).  PRESS  RETURN  AFT 
ER  EACH  ONE.":  PRINT  ;  PRINT  " 
TYPE  A  SLASH  (/)  TO  SKIP  THE  '0 
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R'  ." 

173  PRINT  "TO  IGNORE  A  MINIMUM  OR  A  MA 

XIMDM,  MERELYPRESS  RETURN.":  PR 
INT  :  PRINT  "TO  FINISH,  TYPE  A 
PERIOD  (.),  THEN  PRESS   RETURN. 
":E  =  3:0  =  0:  PRINT 

174  0  =  0  +  1:  PRINT  :  FOR  K  =  1  TO  5 : U 

=  (0-1)  *  5  +  K:  PRINT  0"."  S 
PC(  3) "ITEM  NUMBER?";:  GOSUB  4: 
E  =  11:  IF  Z$  =  "."  THEN  C  =  2: 
ON  K  GOTO  186:  GOSUB  73:  GOTO  1 
88 

175  IF  Z$  =  "/"  AND  K  >  1  THEN  C  =  3: 

GOSUB  73:  GOSUB  72:  GOTO  184 

176  C  =  A:W  =  0:  GOSUB  32;S%(200  +  U)  = 

Z:L  =  L%(Z):  VTAB  23  -  W:  HTAB 
5:  CALL   -  958:  PRINT  "**  "L$(Z) 

177  PRINT   TAB(  7) "MINIMUM?" ; :  GOSUB  4 

:  GOSUB  36:  IF  D  =  1  THEN  PRIN 
T  ;  GOTO  177 

178  M?  (U)  =  Z$:  IF  Z$  =  "."  THEN  C  =  3 

:  ON  K  GOTO  186:  GOSUB  73:  GOTO 
188 

179  PRINT  TAB(  7) "MAXIMUM?" ; :  GOSUB  4 

:  GOSUB  36:  IF  D  =  1  THEN  PRINT 
:  GOTO  17  9 

180  N$(U)  =  Z$:  IF  Z$  =  ""  OR  Z$  =  "." 

THEN  N$(U)  =   CHR?  (95) 
IF  ZS  =  "."  THEN  U=U+1:  ON  KG 
OTO  188,188,188,188,189 


181 
182 


183 
184 

185 
186 
187 
188 
189 
190 


191 


IF  K  < 


5  THEN  PRINT 
PRINT 


PRINT  TAB(  8 


)"-  OR  -": 

NEXT 

IP  0  <  5  THEN  PRINT  :  PRINT  TAB (  8 
)"+  AND  +":  GOTO  17  4 

IF  0  =  5  THEN  189 
0=0-1:  IF  0=0  THEN  C  =  1 

GOSUB  73:  GOTO  189 

GOSUB  72 

IF  S  =  3  THEN  200 

GOSUB  80 :V  =40:  IF  W  >  0  THEN  PRI 
NT  "HOW  MANY  COLUMNS  PER  LINE?" 
;:  GOSUB  4:V  =Z 

GOSUB  81:  PRINT  :  PRINT  :  PRINT  ; 
PRINT   SPC(  10) M$:  PRINT:  PRINT 
: PRINT  :D=0:I=0:  IFX<VT 
HEN  P  =  X:  FOR  J  =  1  TO  Y:  PRIN 
T  L${S%(J))  SPC(  2  +  S%(400  +  J 
)  -   LEN  (L$(S%(J))) ) ;:  NEXT  : 
PRINT  :  GOSUB  82 
1=1+1:  GOSUB  76:  IF  G  =  5  THEN 
195 

IF  X  <  V  THEN   FOR  K  =  1  TO  Y:Q  = 
S%(K):  PRINT  R$CQ);  SPG (  2  +  S% 
(400  +  K)  -   LEN  (R${Q)  ))  ,*:S(K) 
=  S(K)  +  VAL  (R$(Q)):  NEXT  :  GOS 
UB  52:  GOTO  195 

GOSUB  52:  GOSUB  52:  GOSUB  52:  FOR 
K  =  1  TO  Y:Q  =  S%(K):  GOSUB  55: 
S(K)  =  S(K)  +  VAL  (R$(Q)):  NEXT 

195  IF  I  <  B  THEN  192 

196  IF  X  <  V  AND  S  =  2  THEN   GOSUB  82: 

GOSUB  53:  GOSUB  52:  FOR  K  =  1  T 
0  Y:G  =  INT  (S(K)  *  100  +  .5)  / 
100:  PRINT  G;  SPC (  S% (40  0  +  K 
)  +  2  -  LEN  (  STR$  (G)));:  NEXT 


192 
193 


194 


198 
199 


200 


201 


;  GOSUB  52:  GOTO  205 
197   IF  S  =  2  THEN  GOSUB  52:  GOSUB  52; 
GOSUB  52:  PRINT  SPC (  10) "SUMS: 
:  GOSUB  53:GOSUB  52:  GOSUB  52 1 
FOR  K  =  1  TO  Y:Q  =  S%(K)  :  PRIN 
T  L$(Q) ":  "  INT  (S(K)  *  100  +  , 
5)  /  100:  GOSUB  53:  NEXT  :  GOTO 
205 
GOTO  205 

PRINT  :  PRINT  "ITEM  TO  COUNT?";:  G 
OSUB  30 :Y  =  Z:  PRINT  :  PRINT  A$ 
"  MUST  BE  SORTED":  PRINT  "BY  "; 
:  FLASH  :  PRINT  L5(Y):  NORMAL  : 
GOTO  172 
GOSUB  80:  GOSUB  81:R$  =  "":D  =  0:C 
=  0:S%(I)  =  Y:X  =  0:  GOSUB  74:X 
=  X  +  5:P  =  X  +  6:  IF  W  =  0  THE 
N  P  =  40 
PRINT  :  PRINT  :  PRINT  L$(Y)  SPC(  X 
-  3  -  LEN  (L$(Y) )) "FREQUENCY": 
GOSUB  82:  PRINT:  FOR  I  =  1  TO  B 
:  GOSUB  76:-  IF  G  =  5  THEN  204 
202   IF  R?(Y)  <  >  R$  AND  I  <  >  1  THEN  P 
RINT  R$  SPC(  X  -   LEN  {R$))C:R$ 
=  R$(Y):  GOSUB  53 :C  =  1:  GOTO 
204 

+1:  IF  I  =  1  THEN  R$  =  RS(Y) 
:  PRINT  R$  SPC(  X  -  LEN  (R$) ) 
GOSUB  53 

50:  IF  0  <  1  THEN  166 
:  PRINT  :  PRINT  :  FOR  Q  =  1  ■ 
30:  PRINT  "*";:  NEXT  :  PRINT 
:  PRINT  "THESE  CRITERIA  WERE  US 
ED:":  PRINT  :  PRINT  :I  =  0 
207  1=1+1:  FOR  K=1T0  5:U=  (I- 
1)  *  5  +  K:Q  =  S%(200  +  U) :  PRI 
NT  L$(Q):  PRINT  SPC{  5)"HIN:"M$ 
(U):  PRINT  SPC (  5) "MAX: "N$ (U) :D 
=  14:  GOSUB  52:  IF  S%(201  +  U) 
=  0  THEN  210 
20  8   IF  K  <  5  THEN   PRINT 
8) "-  OR  -":  PRINT 
NEXT  K 
IF  1  <  0  THEN  PRINT  : 


203 

C  =  C 

204 

NEXT 

C: 

205 

GOSUB 

206 

PRINT 

TO 

209 
210 

211 

212 


PRINT   SPC ( 


PRINT   " 

-  AND":  PRINT  :  GOTO  207 

GOTO  166 

HOME  :E  =  7:  PRINT   TAB (  15) "UTILI 
TIES":  VTAB  7:  HTAB  9:  PRINT  "1 
UPLOAD":  PRINT  :  HTAB  9:  PRINT 
"2  DOWNLOAD":  PRINT  :  HTAB  9:  P 
RINT  "3  DRIVE  SELECT":  PRINT  : 

HTAB  9:  PRINT  "4  QUIT" 

213  VTAB  18:  GOSUB  28 :C  =  4:  PRINT  :  G 

OSUB  32:  ON  Z  GOTO  214,216,218, 
223 

214  GOSUB  84:  GOSUB  65:  FOR  I  =  1  TO  B 

;  GOSUB  47:  FOR  J  =  1  TO  A:  IF 
LEN  (R${J))  <  L%(J)  THEN  FOR  K 
=  1  TO  L%(J)  -  LEN  (R$(J)):RS(J 
)  =  R$(J)  +  "  ":  NEXT 

215  NEXT  :Q  =  I:  GOSUB  48:  NEXT  :  GOSU 

B  65:  GOTO  91 

216  GOSUB  84:  GOSUB  65:  FOR  I  =  1  TO  B 

:  GOSUB  47:  FOR  J  =  1  TO  A:  FOR 
K  =  L%(J)  TO  1  STEP   -  ]:  IF  MI 

"  THEN  R$( 


DS  (R$(J) ,K,1)  <  > 
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217 

218 


J)  =  LEFT?  {R?(J) 
NEXT  :  NEXT  :Q  =  I: 

:  GOSUB  65:  GOTO 
HOME  :  VTAB  6:E  =  4; 


,K) ;K=1 

GOSUB  48:  NEXT 
91 
PRINT  TAB(  5) 


"DISK  DRIVE  FOR  DATA  FILES?"; :C 
GOSUB  31 :V  =  Z:N  =  0:  GOTO 


Y  = 
IF 


=  2 
89 

PEEK  (222):  IF 
Y  =  5  THEN  HOME 
T  A$"  IS  EMPTY  1 
76  8:  GOTO  91 
TEXT  :  IF  Y  =  6  OR  Y 

OR  Y  =  3  THEN  CALL 
POKE  216,0:  RESUME 

=  1  THEN  GOSUB  66 

CALL   -  868:  HTAB  17 
:  PRINT  "SO  LONG":  NORMAL 
225   DATA  104,168,104,162,223,154,72,15 
2, 72, 9b, ENTER,  DELETE,  CHANGE, 
PRINT,  SORT 


219 
220 


221 

222 
223 
224 


IF  F 
TEXT 


=  255  THEN  223 
VTAB  10:  PRIN 
GOSUB  3:  CALL 

=    11    OR  Y   =    2 
76  8:    GOTO    93 


FLASH 


rWE  REGIIET- 


WE  CAZr  NO  LONGER 
LIST  ALL  OF  OUR  FRIGES 

(that's  how  close  we 
cut  our  margins). 

But  we  still  have 
great  deals: 

COMMODORE  8032 
$1065.00 

And  we  now  have  a  mega- 
value  catalog  for  just  a 
dollar.  Call  or  write  today. 

PHILADELPHIA 

COMPUTER 

DISCOUNT 

P.O.  Box  170 

St.  Davids,  PA  19087 

(SIS)  687-8840 

MAIL  ORSXR  PHONE 

1-800-348-1289 


If^ou  have  ail  Original  or  an  Upgrade  BASIC  PET, 
you'll  find  this  repeating-kcys  program  frir/tiently  usefuL 
t'spcrialh  when  you  nct'tl  to  make  corrections  to  a  large 
program. 


PET  Auto 
Repeat 


Art  Hunkins 

School  of  Music 

Uni versify  of  North  Carolina  at  Greensboro 

Greensboro,  NC 

These  programs  were  adapted  from  several 
sources.  SVS8S9  enables  thein  hoili.  Tlie  same 
totninaiul  nho  disahles  ilie  repeal  i'uiiction.  which, 
incidenlally.  works  i'or  «//  keys.  Auto  repeat  must 
he  disabled  tor  cassette  finiclions  lo  operate. 

In  the  Original  ROM  version.  FOKE9 14,(30) 
specifies  the  .5  second  delay  lime  (liold  lime)  before 
die  character  begins  to  repeal.  POKE93'i,  (4) 
specifies  the  repeat  rale.  Either  value  can  be 
changed.  For  Upgrade  ROMs,  the  locations  are, 
respectively,  POKE927,(3())  and  POKE945.(4). 

Bodi  programs  store  in  liic  second  cassetlc 
i)uffer.  Whenever  the  need  for  extensive  program 
editing  arises,  an  auto  repe-at  fuiiclion  is  a  real 
timesa\er. 

Program  1. 

100  REM  FOR  ORIGINAL  ROMS 

110  DATAl 20, 56, 169, 233, 2 37, 26, 2, 14 1,26 

120  DATA2, 88, 96, 173, 3, 2, 201, 255 

130  DATA2 08, 12, 169, 0,14 1,1 19, 3, 169 

140  DATA30, 14 1,1 20, 3, 208, 30, 238, 119 

150  DATA3, 173, 120, 3, 205, 119, 3, 176, 19 

160  DATAl 69, 4, 14 1,1 20, 3, 169, 0,1 4 1,3, 2 

170  DATA14 1,1 19, 3, 169, 2, 14 1,37,  2, 24 

180  DATA76,133,230 

190  FORI=889T0952:READJ:POKEI ,J:NEXT 


Program  2. 

100  REM  FOR  UPG 
110  DATA120,56, 
120  DATA165,144 
130  DATA133,144 
140  DATA88,96,1 
150  DATA208,12, 
160  DATA30,141, 
170  DATA3, 173,1 
180  DATA169,4,1 
190  DATA141,119 
200  DATA76,46,2 
210  F0RI=889T09 


RADE  ROMS 

169,233,229,145,133,145 

,201,46,208,6,169,147 

,208,4,169,46,133,144 

65,151,201,255 

169,0,141,119,3,169 

120,3,208,28,238,119 

20,3,205,119,3,176,17 

41,120,3,169,0,133,151 

,3,169,2,133,168,24 

30 

63:READJ:POKEI,J:NEXT  © 
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A  grab  bag  uj  /rich  find  VIC.  Icclntique.s  to  make  (jro- 
gramming  easier  and  safer. 

VIC  Curiosities 

Doug  Ferguson 
Elide.  OH 

Here's  a  potpourri  ol'otlct  filings  I  disco\ercd  by 
accident  on  the  keyljoard  of  ihe  VI(:-20.  I  hope 
\'ou  lliid  something  useful. 

Cold  Start  By  SYS  64802 

You.  too,  may  hale  turning  your  VIC"  off  and  on  to 
clear  all  the  lunnv  FOKEs  vou'vc  made  or  to  eel  a 
clean  st;trt  after  strange  happenings.  Save  vour 
power  snitch  l)y  t\  ping  ,S\'.S  (i  1802.  Of" course, 
\ou'll  still  ha\f  to  power  down  the  usual  wav  in  the 
event  ol'a  crash  or  lock-u]). 

One-handed  RUN 

It  is  already  generalK  ktiown  that  soiue  operations 
may  he  initialed  using  one  iiand.  ^'ou  can  stop  a 
progiain  by  merely  hitting  the  RUN/STOP  key. 
Aufi  \()U  miglit  know  the  quick  uav  to  l.O.\D:  just 
hold  down  the  lef'l  shift  ke\  with  vour  ihumh  and 
touch  the  RUN/STOP  kev.  But  how  does  one 


initiate  a  RL'N  with  one  hand? 

Easy.  Type  (piotation  marks  followed  b\'  left- 
shifted  RrX/STOP.  1  usuallv  hold  down  the  left 
shift  key  with  my  thumb  and  touch  the  "2"  kev  and 
(hen  the  RUN/STOP  key  in  sequence  with  mv 
middle  finger  of  the  same  hand.  Trv  iti  ^'ou'll  see  a 
quick  flash  of  an  error  and  then  a  RL'\  will  begin. 
.4  l«jt  easier  than  typing  RUN  and  hitting  RETURN 
all  of  the  lime.  Incidentally,  if  you  want  a  mvsterious- 
looking  iwo-handed  RUN,  try  SVS  5()8'i(). 

LIST  Killer 

Would  \  ou  like  to  prevent  nos\  [jeople  from  reading 
vour  program?  .Add  a  line  to  I'OKE  7.^5,200.  Un- 
lortutiaiely.  it  only  works  if  they  RUN  it  beftjre 
they  try  to  LIS!"  it.  By  the  wa\ .  don't  let  this  trick 
prevent  Vf*»  from  listing  vour  own  stuff.  POKE 
7,T,">,f*)9  to  restore  the  LIST  function. 
SAVE  Killer 

This  is  the  LlS'f  killer's  big  brother.  (Like  its  sibling, 
it  onlv  works  if  the  program  is  first  RUN.)  ft  afso 
kills  RUN/STOP  and  the  RESTORE  key  in  order 
to  prevent  easv  reversal.  To  make  it  work,  add  tliis 
line  to  vour  program:  POKE  802,0:  POKE  S0;>,(): 
POKE  (S  1 8. 165.  This  should  discourage  the  casual 
thiet.  Remember,  vou  cannot  use  vour  RUN/STOP 
kev.  To  undo  this  little  trick  POKE  8Q2,24;5:  POKE 
H();^,24:^:  POKE  818.133.  © 


miDUEST  miCRO 


UN-WORD  PROCESSOR  2  ...  $14.95 

An  t'osyto  uic  word  processor,  Works  with  any 
size  VIC  —  stondord  or  expanded  memory  (3K. 
8K.  16Kl  -  and  VIC-151S  or  RS-232  pnr^ter' .  Enter 
text  .  .  .  Edit  ,  .  Lfst  .  , .  Save  to  tope  or  ditk  and 
append  paragraphs  ^or  a  finol  document.  Allows 
coriifol  Godei  withm  the  text  for  <hiongmg  prinfLv  mode^ 
(e.g.  BOLDs  Menu  selection  of  sirgle  or  double  ^poce. 
form  feed,  prmi  width,  and  number  Df  copies  to  print 

TERMINAL-40  .. 

MEW  ir-^pro/pd  tERMII^Al  40  program  diip1ay\  40  gppeicoit-  cKor 
OCien  per  line  i3k6  dol  mairixl  tor  co\icr  roodifig  Enoblei  ViC  to 
emulole  □  ^landaid  rermmal  Add  o  BIZCOWP  or  VIC  modem 
lOr  RS-232  modem  w-iti  inler+ace'i  ofid  occeii  SOURCE  TELENET,  or 
ony  of  ttie  free  Bulletin  goa^cfi  O'ourid  Ihe  country  dni  imcluded^  300 
boud,  tijll  or  half  duple*:  lupporh  control  Eodei:  Kieen  duf«p  to 
pnnicr    Requires  VfC  20  ond  8K  m.emofy  expanuon 

TERMINAL-22  {S14.95)    Some ov tepm40 except ?? 

(Imract...  l,n,.-\ond!njllduplf-Oil)'    Rons  on  Mando'd  5«   VIC 


$29.95^ 


GRARX  MENAGERIE  (Si  K95).  Oef^nitrarewt.Q(you.-33COm,focEeeQodD!T*.-opro9^ani 
iel  urtleOJhfrt  ViC  1  grophiil.  SHOWOFF  tontnln!,  Cokir  Koleido^COpe.  Arcodc  Cfil+eri,  CuVOm  Foitli. 
Etc(trontCi  Schemolrt.  ond  Muitc  l^ofotion  n.0TTJN<5  usei  dol-plot  ond  line-plot  routineT  to  rnoke  cquo- 
tionv  perlorm  computer  vtdeoort  On  you'  screen  CTOngw  equd'kjn  vafoe^  artdercaie  yow*  own  inlerettirg 
pottemi.  PIftt  roftir^i  rray  be  eaii:fy  (ficSuded  in  jfour  owo  f>rogfami. 

BANNER/HEADilNER  ($14,95).  Two  pr&grom  ^»i  makei  GIANT  headlines  and  bonder*  on 
vour  printer,  HEAOLtNEI*  punt-,  loige  choroctcr^  oc'csi  the  page  in  xktee  si»ei.  BANN6R  turns  the 
choracle^-s  sicfe>'«ijf5.  prrnling  corhfinuoys^y  dowr  the  paper  roll.  Up  To  three  fi  nes  o1  lexs,  reoriy  L(nffrrv;ted 
in  length.  /How  oJjout  a  ter^oot  tong  "WELCOME  HOME"?l  for  VlC-i5i5  or  RS-232  p-Hnters/' 

!  iCKERTAPE  {S  l4.v5).  inieTrupf-driveni  Watch  yoyr  mewage  giide  imoo'hivo('oi**he  screen  in 
color.  Adds  molpoei  ond  fnteresl  In  any  i^osiqge  d<»ploy  Position  on  ofly  Jine,  even  min  wtTh  rrarmal 
pfrnlir^g  TwO  buihin  tbnrocfsr  icti-  ilondord  Old  BOlOfof  u^b  custom  «fi  (rOfn  our  LtSRAHY  VOL.  t 
Me»oeecopoc-fy:&2Kb,...  LIBRARY  VOL.  T  ($12.95),  Add  ^.yl.  ro  d>.ploy.  w.th  ,.. 
full  sets  of  Custom  character  fonf^;  UPPEftCASt.  lawHrcD'.e,  nufnefoh, 
punctjDtion,  etc.  Simple  to  loncy  jtyJe^  Upper  ond  fowei  caiw  slored 
lepOroteSy;  load  uppe^  otone  lo  sov?  ipoce  .  .  load  belt"  for  o  tut] 
s-jt.  May  be  used  «ith  TiCKERTAPS. 


All  D^ogrom^  an  higti  quolity 
diigiial  CQS^ctie  (ape 


VIC-PICS   ....     digitized  pictures!   $18.95 

Nineteen  foscirating  high-resolution  pictures  to  display 
on  your  VIC  screen.  Created  by  digitizing  video  camera 
imoges.  Includes  portroit^,  models,  scenery,  ond  much 
more.  Over  ]  6K  points  analyzed  in  each  picture.  Three 
styles:  hi-controst,  dithered,  and  colorized.  Compatible 
with  both  color  end  B/W  sets. 


GRAFIX  DESIGNER  (S14.95).  rwoprag.an.  set  Mpi  you  dt^s.g- 

tuMorr  qr£iphi<;\  clicirof  I'.-r-.  GEhJ  £DIT  d-iplbys  an  enlarged  BuB  ^quar<?.  movp  the 
(uriOr  around  in  it  and  turn  doti  on  or  o't  lo  torm  o  ttioitider  fltoldi  lOOl  Efosp 
edit  or  recall  ai  random  load  DATAMAKEH  when  f.njihfd  dciignmig  Cliaratitrs 
ouiomoticoll)'  become  numbered  data  stolf^menti.  So-e  them  on  toce  |u5'  'ike  □ 
program     Instructions  included  for  appendii-ig  to  any  new  or  old  peaqram 


Build  libraries  of  grophic 


thrtjv*  owciy  the  igroph  poper' 


RS-232  INTERFACE  ($49.95).  Goi  morr  out  oi  you-  vie  Plug  ,n  m.t, 

face  tommuntcoles  wilh  mt;st  stondord  sertal  printers  ond  modemi.  Simplly  plug 
into  U^er  Port,  needl  no  enter  no  I  pow^t  Bi  directional  OperOtpCn  90  doy  warranty 
FltK  insiructiori  for  uie    Includei  M,.-  I  handshoke  "wedge  " 


icdoie  Buijnevi,  Mafhi" 


Deole'  inquiries  mvirecJ 


■RS  232  prin-en 


ntef^oce    See  our^  obo 


miDiyesT  micnQ  nssocio tes  po  box  6148   c.c.  mo.  64110 


Include  Si. 25  for  pos-foge  ond  handling 
■'.^is^&LH-i  res>d£r-it'>  odd   4,6%  ^gle^  tgjc     jt 


flll^      VIC-20  SOFTWARE 


MIS  IS  proud  to  announce  the  release  of  our  latest 
program,  CHECKBOOK.  Your  VIC-2D  Computer  can  do 
more  than  |ust  play  games  CHECKBOOK  changes  your 
VIC-2Q  from  a  game  machine  to  an  effective  personal 
accounting  tool 

CHECKBOOK  is  a  comprehensive  check  accounting 
software  package,  which  consists  of  CHECKWRITER, 
CHECKREADER,  and  DATATAPE. 

CHECKWRITER  is  a  program  which  records  and  files  all 
your  checking  account  transactions  CHECKWRITER  also 
automatically  balances  your  checking  account,  including 
service  charges,  both  by  month  and  check  This  information 
IS  then  automatically  stored  onto  the  provided  DATATAPE. 

CHECKREADER  is  a  search/accumulate/list  program, 
which  can  be  very  useful  in  analyzing  the  family  budget 
CHECKREADER  can  search  for  any  specified  check  or 
deposit,  or  can  search  for  any  specified  series  of  checks  or 
deposits,  while  automatically  accumulating  the  totals  For 
example,  you  can  search  for  the  check  written  to  CASH  on 
January  12.  or  you  can  search  and  accumulate  all  the 
checks  written  to  CASH  during  the  month  of  January 
CHECKREADER  also  has  an  option  for  using  your  VIC 
1  51  5  printer  to  list  out  the  information  on  hardcopy. 

DATATAPE  is  a  high  quality  data  cassette  provided  to 
store  your  checking  account  transactions 

CHECKBOOK  is  available  on  cassette,  with  complete 
documentation,  enclosed  in  an  attractive  vinyl  binder  for 
£19.95. 

MIS  produces  the  finest  educational,  recreational,  and 
functional  software  available  for  the  Commodore  VIC-SD 
Personal  Computer  See  CHECKBOOK  and  other  MIS 
software  at  your  local  computer  store  or  order  direct  from 
MIS,  phone  orders  and  COD  accepted  California 
residents  add  sales  tax 


m^u 


^0^^ 


]COMING  SOONE 


mi^ 


:ZZ250  Fern  flock  Way^ 
-Boulder  Creek.  CA  9500B- 


-C408]  338-9546- 


A  Light  Pen  For  Under  $10 


William  Hale,  Albuquerque,  NM 


The  light  pen  capabilities  ol  the  V'IC-2()  can  be  put 
to  use  for  less  than  $  1 0  (or  for  less  than  %2  it  you 
have  a  connector  to  mate  witli  game  port  cf)niiec- 
tor).  All  that  is  needed  is  a  ballpoint  pen  case  or 
fine  tip  marker  pen  case,  a  photodiode  or  photo- 
tran.sistor,  a  resistor,  three  to  foin"  feet  of  sliielcled 
cable,  and  a  y-pin  female  conneclor. 

The  phototransistoi-  can  l)e  a  Radio  Shack 
Catalog  No.  276-138  (S.89)  or  a  Svlvania  ECG-^OSS 
(S1.25J".  The  ECG-3038  is  the  smaller  of  the  two 
and  fits  closer  to  the  fine  tip  of  a  marker  pen,  A 
1/8-watt  rcsislor,  1  K  for  the  E(:G-3()38  and  lOOK 
for  the  RS  27()-l,38.  is  coimecied  between  the  col- 
lector of  the  phototransistor  and  +  5\'  located  on 
Pin  7  on  the  game  port  connector.  The  collector  of 
the  photolransistor  is  also  connecled  to  the  iiglil 
pen  input  on  Pin  6  of  the  game  port  coiniector  and 
its  emitter  to  ground,  located  on  Pin  K. 

The  phototiansistor  is  mounted  in  the  tip  of  a 
pen  case  as  near  to  the  opening  as  possible  and  is 
lied  to  the  connector  \ia  a  shielded  cable.  Solder 
thecolieclor  to  tliecenterconcUnl  or  and  the  emitter 
to  the  shield.  .\  pushbutton  can  be  added  between 
the  emitter  and  the  shield  at  tlie  pen  to  |)re\ent 
false  triggering.  Tlie  other  end  of  the  shielded 


cable  will,  of  course,  be  connected  to  the  game  port 
mating  connector  where  the  load  resistor  should 
be  located  between  Pins  G  and  7.  A  one  shot  multi- 
vibrator could  be  added  between  the  phototransis- 
tor output  and  Pin  6  in  case  the  CRT  of  the  user's 
monitor  or  TV  screen  is  weak.  In  my  case,  I  found 
it  was  not  necessary  with  either  of  the  light  pens  I 
const  iiicied. 

The  principle  of  operation  is  c[iiite  simple. 
With  the  pen  touching  the  screen,  the  scanning 
beam  of  the  C^R T  cau.ses  the  phototransistor  to 
produce  a  negative  pulse.  This  pulse  is  used  bv  the 
\IC-20  to  latch  into  inemoi  v  locations  3(J87n  and 
3(i87l  the  horizontal  and  veilical  position  of  the 
scan  line  via  numbers  ranging  from  U  to  128.  1  was 
able  to  obtain  rei^ealalile  readings  out  of  the  vertical 
location  (3(187  1 ),  Inil  the  horizontal  (36870)  was 
not  as  reliable.  In  mv  case,  I  leel  this  was  due  to  a 
slight  <)(II  1/  ripple  in  my  CRT  sweep  circuitry 
causing  the  .scan  line  pulse  to  change  periodic  rate. 

Bv  PEF.King  into  llie.se  locations,  a  user  could 
recognize  the  .scan  line  position  and  branch  a  pro- 
grani  accordingly.  Uses  could  be  a  menu,  listings, 
inulliple  choice  answers,  and  for  chase  or  move-the- 
targct  type  games.  © 
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This  hybrid  (a  mixture  of  BASIC  and  machine  language) 

uli}il\  program  will  quickly  locate  a  furget  within  a  large 
Ala ri  "superstring. " 

Substring 

Search 

Utility 


Edward  C,  Smith 
Horhsburg,  PA 


Tlie  Atari  cm  lumdle  very  long  strings  of  data, 
H(nvevcr,  scartliing  ior  a  sulysiring  wilhin  a  long 
string  is  slow  when  the  search  is  executed  cnlirely 
in  BASIC.  A  combination  of  BASIC  and  machine 
language  results  in  greater  speed.  Bolh  methods 
arc  picsciucd  below. 

BASIC  A  +  [sold  by  Optimized  Systems  Software] 
employs  an  instruction  called  "FIND,"  which 
searches  a  long  siring  to  find  a  siibsti-ing  at  a 
specified  starting  location.  If  you  don't  have  BASIC' 
A  +  ,  you  can  achie\e  similai"  results  l>\  utilizing  a 
subroutine  that  combines  BASICS  and  machine 
code. 

Program  1  incorporates  t\vo  subroutines  for 
comparison  piuposes.  .A  long  stiing  ot  data  (5592 
bytes)  is  created  to  permit  scarcliing  for  any  of  I  ()<J 
records.  If  vou  RLN'  the  program,  the  prompt 
"ENTKR  SCBSTRING"  will'appear.  Respond  by 
entering  "RECORD  #  1 00."  .After  the  next  prompt 
•'ENTER  START  EOCA  flOX."  respond  with  "1." 
The  next  prompt  "ENTER  SELECf  ION  700  or 
SOO."  11  you  respond  with  800.  vou  have  .selected 
the  bask;  subroutine  to  perform  the  search  oper- 
ation. If  you  start  yoiu- stopwatch  inimediatelv 
after  entering  800,  it  should  take  approxinialelv  *)S 
seconds  until  the  an.swer  "SEARCH  RKSn.'l'  = 
553(i"  appears,  fhis  means  that  RECXJRD  #100 
starts  at  the  55.S(3th  byte  of  the  long  string  (YS). 
Conllrmation  of  the  result  is  indicated  b\'  the  next 
line  printed -"FOUND  STRING  =  RECORD 
#100." 

\'ou  cat]  [>i'o\e  iliis  t<j  voiu'seii  b\  l\]jing  {in 
the  direct  motlc);  r\'S(5536,5516).  Now  repeat  the 
same  procedure,  except  after  the  prompt  "EN  f  ER 
SELECTION  700  or  800,"  respond  with  "700." 
V<ju  sliould  receive  the  same  answer  in  less  than 
one  second,  Vou  may  wisii  to  try  other  sub.st rings. 
All  ans\vers  are  referenced  to  the  beginning  of  the 
main  string. 


Program  Operation 

Line  1 0  defmes  the  size  of  all  strings  used.  Y$  is  the 
main  string.  XS  is  the  substring  and  should  not 
exceed  255  bvles.  DAI'S  and  RS  are  used  in  con- 
struction ol  the  main  string. 

Lines  20  and  25  create  a  long  string  { YS)  to 
sinmlate  lt)0  rccoicis,  numbered  Rl^CORD  #1  to 
RECORD  #100  (5592  bvtes). 

Line  -10  loads  the  92  ma<hine  cotle  bvles. 

Lines  50  to  05  are  the  input  prompts.  A  starling 
location  less  than  one  is  assumed  to  be  one. 

Line  70  directs  execution  of  chosen  subroutine. 

Lines  80  lo  85  are  po.ssible  search  results.  If  no 
substring  is  found,  the  search  result  is  zero. 

Lines  700  to  770  are  the  subroutine  combining 
B.ASK;  and  machine  language.  Inputs  required  for 
the  machine  language  portion  defmefl  bv  the  L'SR 
function  are:  (I)  Main  string  Y.^,  (2)  Substring  X.S, 
(3)  Length  of  Yl  (4)  Length'of  X$-L  and  (5)  .Starling 
location. 

Lines  800  to  870  are  the  subroutine  written 
cnlirely  in  BASIC.  Inputs  required  for  this  routine 
are  identical  to  those  used  for  subroutine  700. 

Lines  900  lo  920  check  for  abnormal  enlries. 

Lines  20000  lo  2  1 050  load  the  machine  code 
!)vles  into  ]5age  six  of  metnorv. 

Program  2  is  a  liberallv  remarked  listing  of  the 
assembled  machine  code. 


Program  1. 


5  RE 

6  RE 

7  RE 
10  D 
12  R 

S 
T 
R 


15 


20 


25 


40 
45 


47 


50 
52 
55 
57 
&0 
62 
63 
65 
67 
70 


M  SUB 
M  BY 
M  APR 
IM  Y» 
EM  Y» 
TRINB 
HE  Mfl 
En  LI 

PRIN 
«  =  "  R  E 
TY.  .  . 
OR  1  = 
+  1  )=S 
DSUB 

:  REM 
BYTES 
EM  IF 
ION  1 

TIME 


STRING  SEARCH  PROGRAM 

EDWARD  C.  SMITH 

IL  6,  l'?B2 

(6000) , X« (255) ,DAT«(BO) ,R»(9> 
IS  THE  MAIN  STRING  -  X»  IS  THE  SUB 
-  DAT*  AND  R»  ARE  USED  TO  DEVELOP 

IN  STRING 

NES  20  TO  25  CREATE  A  LARGE  STRING. 

T  Y«  TO  SEE  THIS  STRING. 

CORD  •":DAT«="  NAME  ....  ADDRESS  .... C 

. STATE. . . . PHONE. . . , " 

1  TO  100: Y» (LEN (V«)+I )=R«: Y« (LEN< Y» 

TR« < I) : Y»<LEN<Y«)+1 )=DAT»:NEXT  I 

20000:REM  LOAD  MACHINE  CODE  BYTES 
SUBSTRING  X*  MUST  BE  LESS  THAN  255 


YOU  ENTER  'RECORD  #100', START  LOCA 
,  AND  GO  BASIC  SUBROUTINE  800  SEARC 

WILL  BE  "98     SECONDS. 
ENTER  SUBSTRING" J : INPUT  X» 


■ENTER  SEARCH  START  LOCAT I  ON " ;  s  1 NPUT  Al 


■700 
'BOO 


BASIC  PLUS  MACHINE  CODE' 
BASIC  CODE  ONLY" 


?  ■■ENTER  SELECTION, 700  or  800";:  INPUT  SR 


GDSUB  SR:REM  THE  VALUE  "A"  RETURNED  IS  TH 
E  #  OF  BYTES  TO  THE  RIGHT  OF  <A1-1> 
BO  ?  CHR» (253)  ;  "SEARCH  RESULT= " ; A  1 + A- I 
83  IF  A=0  THEN  ?  "STRING  NOT  FOUND":QOTO  50 
85  7  "FOUND  STR  I  NG=  ■■  ;  Y«  (  A  1 +A- 1  ,  A  1  +  A  +  LX -2  ) 
90  GOTO  50 
700  REM  STRING  SEARCH  USING  BOTH  BASIC  AND  M 

ACHINE  CODE  TOGETHER 
705  LY=LEN( Y*) :LX=LEN(X*) :POKE  207,LX-1 


Orderline: 
(303)  427-9036 
Free  Catalog 

availabtB  upon  request 


1 


Another  First! 

SOFTWARE 
STORES 

for  the  ATARI  400/800* 
PRESENTS 


STOP 


ACR 


A  Point  of  Sate 

•  350  Inventory  Items 

•  Purchase  Orders 

•  Report  Generator 

•  Receiving  Records 

1  or  2  Drives 
32K  (Disk) 

$169.95 

Dealer  Inquiries 
Invited 

exclusively  distributed  by: 

HCMS 

3489  W.  72nd.  Avenue 
Westminster,  CO  80030 


for  the  ATARI  400/800* 

Use  by  itself  or  add  to  existing 
memory  for  up  to  96K  RAM 

A  Simple  Peek  &  Poke 

Puts  Your  ATARI  in  a  League 

By  Itself 

manufactured  l>y: 

MaxRam  Datawave  Corporation 

*ATARI  is  a  registered  trademark  of  ATARI,  Inc. 


Copycat 

Higti-Performance 
Disk  Copier 

Handles  non-standard  formats 

•  All  Machine  Languages 

•  Super-Fas!  Execution 

•  Supports  1  or  2  drives 

$29.95 


Cassette 

Checkbook 

Program 

Balancer  Program 

•  Multiple  Accounts 
Creative  Use  of  Graphics 


$14.95 


$2.00  Shipping  and  Handling. 

Please  add  St. 50  for  COD. 

Colorado  residents,  add  6.5%  tax, 

VISA  and  MC  accepted 


uter  Products 


I'ar;!  Coni] 
■MtlH  Souil 
Onhiinl  I"; 
(71filf>(i'_'-7 


Hllfl 

lUC-slc 

,11  k.  .\ 


txliu  l,s 

1  I'.lul. 

JII'JT 


Introductory 
i  ara  (..oMipLiKT  I'roduct.s       Offer  ^-  QQOO 
2  Rnhfii  Spcik  l'ku-\ .,  Siiik'  15(111    Cplcf"j.j^ 
Mi.vsiss.ritna.  ( )iil,iiin  ]>['  j-^ 

tlaiiaila  I.  (7  IMS  SI1IPI'IN( 

(-nC)iJ7:i-(iS'_>(( 


1>L  TAX  IND  rOYOUR 

memory  exp.wsion 
problems: 

Willi  ilic  oiiK  logical  choitf  for  4HK 
incmoiy  uxpaiisiofi  ofilie  Alati  100. 
L']>ifiadc  widi  thf  ncnv  Taiii  f'ompuii'f 
4,SK  RAMcatdibrthf  400. 
Features: 

•  r.a.s\'  installalinn. 

•  ( iooler,  k'.ss  power  luiiigi  \  npi'talinii 
eoiiip;iii.-(l  lo  siatuhiKl  IfiK  of  IVJK 
prodiiets. 

•  Uses  siate-{)f'-ilie-an  (i4K  Dvnamir 
RAMs. 

•  F.Ntemls  101)  useable  tiH-nini\  in  ISK. 

•  Allrnvs  higher  perfoiinaiiee  SOD  solt- 
vvarc  lo  he  run  on  \'oiir  400. 

•  Qualitv  const niciion  uilh  gold  ed.ge 
connector. 

•  Allows  lo]-  disk  operation. 

Increase  the  perlorniatu f  ol  \oLir 
personal  s\steni  efricieiilh  and  ecoiio- 
niicallv  wiih  the  iieiv  Tara  Oniipnler 
4SK  R.\M  cai-d.  .Available  direct  Ironi 
I'ara  (!onipii!er  or  Iroiii  select  dealers. 


(Dealers"  Inquiries  Welcome). 
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710    GOSUB     "JOOzIF     fl  =  0     THEN     770 

720     B=LY-LX-Al+3 

730  A=USR < 1664, ADR (Y*(A1)) , ADR (X«) , B) 

740  IF  A=0  THEN  Al=l 

770  RETURN 

BOO  REM  STRING  SEARCH  USINB  BASIC  ONLY 

BOS  LY=LEN(Y») :LX-LEN (X«) 

BIO  GOSUB  900: IF  A=0  THEN  870 

B20  FDR  1=1  TO  LY-LX-Al+2 

830  IF  Y« (Al+1-1 , Al+I+LX-2) =X»  THEN  850 

840  NEXT  I 

845  A=0! Al=l : GOTO  870 

850  A=:I 

870  RETURN 

900  REM  CORRECT  START  LOCATION  Al  IF  ENTERED 

VALUE  IS  OUT  OF  RANGE 
905  A=1:IF  AKl  THEN  Al  =  l 

910  IF  A1>LY-LX+1  OR  LX>LY  THEN  A=0:A1=1 
920  RETURN 

20000  REM  LOAD  92  MACHINE  CODE  BYTES 
20005  FOR  I=-1664  TO  1755:READ  A:PDKE  I,A:NEX 

T  I: RETURN 
2000B  DATA  104,104,133,204,104,133 
20010  DATA  203,104,133,206,104,133 
20020  DATA  205,104,141,222,6,104 
20030  DATA  141,221,6,169,1,133 
20040  DATA  212,169,0,133,213,160 
20050  DATA  255,200,177,203,209,203 
2O06O  DATA  240,40,24,165,203,105 
2O070  DATA  1,133,203,165,204,105 
20080  DATA  0,133,204,24,165,212 
20090  DATA  105,1,133,212,165,213 
21000  DATA  105,0,133,213,205,222 
21010  DATA  6,208,216,165,212,205 
210Z0  DATA  221,6,208,209,240,7 
21030  DATA  152,197,207,208,204,240 
21040  DATA  6,169,0,133,212,133 
21050  DATA  213,96 


Program  2. 


10 
20 
30 
40 
50 

60 

70 

80 
90 

0100 
01  10 
0120 
013O 


0I4O 
01  SO 
0160 

0170 
01  BO 

019O 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
03ZO 
0330 


;  5UBST 
;     BY 

;  CALLE 

i  A=USR 

ADR (X« 

;  WHERE 

:   Y«  I 

LOCAT 

t    X*  I 
LOCAT 


RINB  SEARCH  PROGRAM 

EDWARD  C.  SMITH 

APRIL  6, 1982 

D  FROM  BASIC  BY 

( 1664, ADR(Y» (Al ) ) , 

)  ,B) 

S  THE  MAIN  STRING 
ED  AT  ADDRESS  YD 

S  THE  SUBSTRING 
ED  AT  ADDRESS  XD 


;LX=LENGTH  DP  X«-l 

;A1  IS  THE  START  OF 
SEARCH  MEASURED  FROM 
LEFT  END  OF  Y« 

;B=LY-LX-Al+3 
;A2  IS  THE  RESULT 
0  IF  NOT  FOUND 


;LX-1  MUST  BE 
ED  AT  207   (*CF) 
!>80 

;b 
;d 
:f 

)4 


;NOTE: 

POKEI 

t  =  «6£ 
YD=»CI 
XD=»CI 
LX=«CF 
A2"«D' 

PLA 

PL  A 

STA 

PLA 

STA 

PLA 

STA 

PLA 

STA 

PLA  iSET  ADDR  OF  MAX  POSSIBLE  COMPARES 


; GET  ADDRESS  OF  MAIN  STRING 
YD+1 


;6ET  ADDRESS  OF  SUBSTRING 
XD+1 

XD 


BYTE  OF  MAIN  STR 


0340   STA  B+1 

0350   PLA 

0360   STA  B 

037O  ; INITIALIZE  TO  1ST 

ING 
O380   LDA  »«01 
O390    STA  AZ 
0400   LDA  #»00 
0410    STA  A2+1 
O420  START  LDY  #«FF 
O430  NEXT  INY 
0440  CMPl  LDA  (YD),Y  ; COMPARE  YTH  BYTE  OF  MA 

IN  STRING  VS  SUBSTRING 
0450   CMP  (XD) , Y 
BEQ  CMP2 


0460 
0470 
0480 
0490 
05OO 
0510 
O520 
0530 
0540 
0550 


CLC 
i  MOVE  TO  NEXT  BYTE 

LDA  YD 

ADC  *«01 

STA  YD 

LDA  YD+1 

ADC  tt«0O 

STA  YD+1 
CLC 


IN  MAINSTRINQ 


0560  (UPDATE  RESULT  LOCATOR 

0570   LDA  A2 

0580   ADC  #«01 

0590   STA  A2 

0600   LDA  A2+1 

061O   ADC  #«00 

0620   STA  A2+1 

0630   CMP  S+1  ;IS  MAX  ALLOWABLE  COMPARES  REA 
CHED? 

BNE  START 

LDA  A2  ;  YES  ON  HIGH  BY 


IS  MAX  ALLOWABLE  COMPARES  REACH 


YES  ON  L 


0640 
0650 

TE 
0660   CMP  B 

ED? 
0670   BNE  START 
0680   BEQ  NDMATCH  ; 

OH  BYTE 
069O  CMP2  TYA  ; HAVE  ALL  BYTES  OF  SUBSTRING  B 

EEN  LOOKED  AT? 
0700   CMP  LX 
0710   BNE  NEXT  ; NO 
0720   BEQ  RETN  ; YES 
0730  NOMATCH  LDA  #«00 
0740    STA  A2 
0750   STA  A2+1 
0760  RETN  RTS 
0770  B=RETN+*02 


e 
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A  Monthly  Column 

All  computer  users  tan  benefit  from  this  tnonth's  column 
-  many  of  Bill's  obseniations  and  hints  are  not  specific  to 
the  Atari.  If  you're  tliinkifig  of  translalini^  a  BASIC 
game  program  into  machine  language  to  achieve  greater 
speed,  you'll  find  some  valuable  information  below.  For 
example,  there's  a  discussioyt  of  the  "ball/boarder"  problem 
which  can  be  the  must  difficult  puzzle  Iv  .solve  when 
programming  certain  kinds  of  games. 

Insight  Atari 

Bill  Wilkinson 

Optimized  Systems  SofWore 

Cupertino,  CA 

This  month  wc  rcuirii  to  the  world  oi  program 
writing.  ."Vs  I  noted  in  my  last  column,  there  lias 
been  a  growing  demand  for  me  to  explaui  how  to 
write  graphics  programs  in  assembly  language.  So 
I  will  begin  a  two  or  three-part 
series  this  month  on  convertmg 
BASIC  programs  to  assembly 
language.  Although  the  pro- 
grams will  be  specifically  written 
for  the  Atari  computers,  it 
won't  take  too  much  imagina- 
tion to  convert  them  to  Apple 
and  Commodore  machines. 


Program  1.  Simple  Bouncing  Ball  Program 

100 

GRAPHICS    3 

200 

XMaVE=INT(5»RND<0) ) -2 

300 

VhOVE-lNT(5»RND!0) ) -2 

400 

IF    XMOVE+YMOVE-0    THEN    200 

500 

X=INT(40»RND<0) ) 

600 

y=INT(20»RND<0) ) 

700 

)CNEW  =  X:  YNEW-Y 

900 

POKE     19,0:PD«:E    ZO.OsREM    RESET    TIHER 

1000 

REM    LOOP    STARTS    HERE 

1100 

COLOR     OsPLQT     X,V 

1200 

COLOR    2: PLOT     XNEW,VNEW 

1300 

X=XNEW! Y=YNEW 

1400 

XNEW=X+XMOVE!  YNEW>=Y*YHOVE 

1500 

IF     XNEW<=0    OR    XNEH>=39    THEN    XMOVE=-XMOV 

E 

IF     XNEW<0     OR     XNEW>39    THEN     XNEW-=X 

1600 

1700 

IF    YNEW<=0    OR    yNEW>-!9    THEN    YM0VE--YMOV 

E 

IF     YNEW<0    OR    YNEW>19    THEN     YNEW-Y 

ISOO 

1900 

IF    PEEK(19>=0    THEN     1000 

2000 

RUN 

next  version  of  BASIC  A  +  ?).  Anyway,  the  idea  is 
to  produce  an  integer  random  number  in  the 
range  of  0  to  n- 1 ,  inclusive. 

So  now  let's  examine  the  program  as  a  whole. 
(First,  a  contment:  I  have  u.sed  the  convention  that 
X  means  "horizontal"  and  Y  means  "vertical. "  This 


The  Bouncing  BASIC  Ball 

Since  we  are  going  to  try  to 
build  up  this  program  in  stages. 
we  will  start  this  month  with 
the  simplest  po.ssible  form. 
Program  1  is  an  .Atari  BASIC 
program  which  boimces  a 
"ball "  around  inside  the  rec- 
tangular screen.  There  is  no 
scoring,  no  paddles,  no  sound, 
no  players,  no  missiles,  no 
intelligence. 

In  fact,  perhaps  the  only 
thing  which  needs  explaining  is 
the  frequent  occurrence  of  the 
subexpression:  INT(  n  *  RND 
(0)  ).  With  Apple  Integer 
B.'\SIC,  one  could  obtain  the 
equivalent  function  by  coding 
RND(n);  and  I  have  often 
wished  that  Atari  had  let  tis 
include  that  capability  in  the 
original  specifications  for  Atari 
BASIC  (oh,  well,  maybe  in  the 


Program  2.  Bouncing  Ball 
Initialization 


0000 


0000 


20  .PAGE    •initislizstion' 

30  iiiiiMiitiriiiifiiiiiiiiiiiiiiiiii'iiii 

40  i 

50  f  A  SIMPLE  BOUMCING  BALL  PROGRAM 

60  I 

80  I 

90  *=    t3000 

0100  LINEIOO 

0101  F»> 

GRAPHICS  3 


3000 

A903 

Olio 

LIiA      *3 

3002 

20E830 

0120 
0197 
0198 

JSR      GRAPHICS 

T   1   f   f   f 

?fiffirpJ5rfffT»rj?fff5FffJ?ffffr?fr5ff?fTf 

f   »   T   f   ?   F. 

0199 

0200 

LINE2 

SO 

0201 

i»> 

XM0VE=INT(5*SNri{0)>-2 

3005 

A904 

0210 

LDA      *4 

3007 

20S731 

0220 

JSR       RND                     ;     BET    RANBOH   NUMBER    FROM    0 

TO    4 

300A 

38 

0230 

SEC 

300B 

E902 

0240 

SBC      *2                        f    NOUl    IS    RANIiOM    FROM    -2    TO 

+2 

300D 

8nE230 

0250 
0297 
0298 

STA      XMOME              ;    AS    IN    BASIC    PROGRAM 

i  J  J  1  J 

rTirTrfijjiiftrrtiriifiiiiiriffijJtitifJtif 

F   f  r  F  T  » 

0299 

0300 

LINE300 

0301 

i  >» 

YM0UE  =  INT(5*RNri<0))-2 

3010 

A904 

0310 

LBA      *4 

3012 

205731 

0320 

JSR      RND                     i    GET    RANBOM   NUMBER    FROM    0 

TO    4 

3015 

38 

0330 

SEC 

3016 

E902 

0340 

SBC      +2                      ;    NOU    IS    RANDOM    FROM    -2   TO 

+  2 

3010 

srre33o 

0350 
0397 

r 

STA      YMOVE              T    AS    IN    BASIC    PROGRAM 

0399  ; 

0400  LINE400 

0401  ;>» 
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can  have  some  strange  implica- 
tions. See  below.)  We  start  by 
establishing  the  least  detailed 
graphics  mode  (which  is,  inci- 
dentally, roughly  equivalent  lo 
Apple's  I.O-RES  mode).  Then 
we  set  both  of  the  variables 
XMOVK  and  VMOVE  to  a 
rand<)rn  number  in  the  range 
-2  lo  +2,  inclusive.  (Do  you  see 
how?  'IN"r(5*RND(0))'  gives  a 
number  from  zei'o  to  four, 
inclusive,  and  we  then  subtract 
two  from  it.)  Bui  we  don'i  allow 
l)o(h  \alues  to  be  zero  (line 
400).  (In  a  real  "Pong"  type 
game,  you  wouldn't  want  ihe 
X-moiion  to  ever  be  zero.  Here, 
allowing  XMOVE  to  be  zero  is 
instructive.) 

We  then  give  the  ball  a 
starting  position  with  X  in  the 
range  of  0  to  39  and  with  Y 
from  0  to  19.  Note  tliat  both 
the  current  position  (X  and  V) 
and  the  to-be-made-cun-ent 
position  (XNEW  and  YNEW) 
are  set  equal.  This  is  simply  to 
gel  things  started  evenly.  Line 
900  resets  the  system  limei-. 
(You  will  have  to  do  something 
differently  here  if  you  are 
using  an  Apple.) 

The  main  loop  is  almost  as 
sim]Dle.  First,  we  erase  (CX)LOR 
0)  the  old  '"ball"  (note  that  we 
are  erasing  nothing  if  this  is  the 
first  time  through  the  loop). 
Then  we  PLOT  the  new  ball 
with  a  convenient,  visible  color 
(COLOR  2).  We  update  our 
current  ball  position  {line  1300) 
and  also  our  to-be-made- 
current  position  (line  1400). 

It  Gets  A  Bit  Difficult 

Here  is  where  it  begins  to  get 
tricky.  If  the  ball  will  be  ai  ur 
beyond  the  edge(s)  of  the  screen, 
we  mtist  reverse  its  movemenl, 
as  appropriate  (lines  1500  and 
1700).  But  suppose  that  the 
movement  has  alrecuh  carried  it 
beyond  the  screen  bounds;  we 
must  then  bring  it  back  in- 
bounds  (lines  1600  and  1800). 
Finally,  for  this  simple  demo, 


301B 
301E 
301F 
3022 


3024 
3026 

3029 


302C 
302E 
3031 


AIrE230  0410 

18      0420 

6tlE330    0430 

FOEl    0440 

0497 

0498 

0499 

0500 

0501 


A927  0510 
205731  0520 
8DDE30  0530 
0597 
059a 
0599 
0600 
0601 


A913  0610 
305731  0620 
8riDF30  0630 
0697 
0698 
0699 
0700 
0701 


IF  XMOyE+YMOVF:=0  THEN  200 

LDA  XHOVE 

CLC 

ADC  VMOVE      f  XMOVE  +  YMOVE 

BEQ  LINE200    i  IF  =■  0   THEN  200 


jitffjrrtffrrijirfffifirfrirtftjffrtyffffiftifriitiitri 


LIHE500 


X  =  INT(40*RNLi(0>  > 


LHA  *3? 
JSR  RND 
STA   X 


i  GET  RANDOM  NUMBER  FROM  0  TO  39 
;  AND  KEEP  IT 


J 

LINE600 
f»> 

Y=INT(20*RND<0) ) 


LBA   *19 
JSR   RND 

STA   Y 


t  GET  RANDOM  NUMBER  FROM  0  TO  19 
5  AND  KEEP  IT 


tt^litiriifvtfrffift 


LINE700 
r  >» 


XNEUeX  :  YNEUI  =  Y 


3034 

AtlDESO 

0710 

LDA 

X 

3037 

8rrE030 

0720 

STA 

XNEU 

303A 

ApriF30 

0730 

LDA 

Y 

303D 

8DE130 

0740 
0B97 
0898 
0899 

STA 

rNEU 

0900 

LINE900 

0901 

f  '--  ■ 

f  XNEU  =  X 

J  YNEU  =  Y 


POKE  19rO:POKE:  20f0 


3040 
3042 

3044 


A900 
8513 
B514 


3046 
3048 
304B 
304E 
3051 


A900 

301531 

AEDE30 

ACDF30 

202031 


3054 

3056 
3059 
305B 
305E 
3061 


A902 

201531 

A900 

AEE030 

ACE130 

202031 


0910 
0920 
0930 
0997 
0998 
0999 
1000 
1001 


1097 
1098 
1099 
1100 
1101 


1110 
1120 

1130 
1140 
1150 
1197 
1198 
1199 
1200 
1201 


1210 
1220 
1230 
1240 
1250 
1260 
1297 
1298 
1299 
1300 


LDA  to 
STA  19 
STA   20 


;  DON'T  NEED  TO  DO  LHA  tO  TUICE 


i 

LINEIOOO 


REM  LOOP  STARTS  HERE 


TrrrrfrfTTtrftTtrtrrfirwitrtrfirrrrrrftTrjrrijrirrrr'i 


LlNEllOO 


COLOR  0  :  PLOT  X.Y 


LDA  #0 

JSR  COLOR 

LIiX  X 

LDY  Y 

JSR  PLOT 


i    LOAD  VALUES  FOR  SUBROUTINE  CALL 


rrrr'TrrFrrrtrrttrtttTrrrfrtrrttrjrrTrffrrrfrrrjrrftirr 


LINE1200 


COLOR  2  :  PLOT  XNEWtYNEU 


LDA  *2 

JSR  COLOR 

LIlA  #0 

LDX  XNEW 

LIiY  YNEU 

JSR  PLOT 


i     (NEEIlEn  FOR  PLOT) 


rittrTr9rrTrftfJtitTTrTTttrrTffrwfrrrffrr''rf*frJftrrrr 


LINE1300 


Software  for 
Personal  Computers 


^ 


BOWLES  S  DATABASE  IWbwI  Beq 

LEAP  FBOG  INewl  Req. 

PLAVEP  PIANO  (Mew)      Req 

HELCOOIER  BAHLE Beq 

HOWE  RACING    Req 

KENO      Req, 

IIGHINING  BOLTS Req 

□  no  REACTION 

THE  MAD  MARBLE Req 


MUSIGAME  (2  Gamml 

5UPERMASTEB 

TAG 

TRACTOB  B£AM 

WARSHTPS  


Req. 
Req 
Req 
Req 
Req 


CCA  E>a1a  MonagemonT  System .     Req 
LETIta  WRITER  Req 


-  16K  RAM' 

-  24K  RAM' 

-  1&K  RAM' 

-  14«  I!AM 

-  32K  ram: 

-  40K  RAM' 

-  ibK  RAM' 

-  16K  RAM' 

-  |6K   RAM' 

-  16K   RAW 

-  SK   RAM' 

-  16K  RAM 

-  16*  RAM' 

-  2AK  RAM' 

-  SK  RAM 

-  16K  RAM 

-  ^6K  RAM 

-  2'X  RAM. 

-  BK  RAM 

-  16K  RAM 

-  16IC  SAM. 

-  i6)(  RAM 

-  8K  RAM 

-  16K  RAM 

-  16K  RAM 

-  2iK  RAM 

-  40K  RAM 

-  2iK  RAM. 


Cassette 
Disk 

Cossefle 
Disk 

Cassette 
Disk 

Cassette 
Disk 

Cassette 
Disk 

Cassene 
Disk 

Cassette 
Disk 

Cassette 
Disk 

Cassette 
Disk 

Cqssene 
Disk 

Cossette 
'Disk 

Cassette 
'Disk 

Caisette 
iDiSk 
^Disk 
Disk 


S14  95 
UK 
1iW 
1J.95 
17.95 
17.95 

9.95 
14.95 

9.95 
14  95 

9.96 
14.95 

9.95 
14.95 

9.95 
14.95 

996 
14.95 

995 
1495 

995 
14.95 

9,95 
14.96 
14.95 
1996 
99  95 
19  95 


DIVISION  OF  CUSTOM  ELECTRONICS,  \UC 

SOFTWARE 

23B  Enchangc  St,,  Chilcpra.  MDSSQchusettt  01013 

(413)   592-4761 

Mostercorij  &  VISA   Accepted 

*    Deaf«f  And  Diilributor   Inquiries  Invited 

•   Cfoied  Mondoyi  —  Open   Daily     Til  530  —  Fridpys  'Til  8 
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*  THE 

"^^  ^BIG  MATH 
ATTACK™ 

Ch^illenginy  new  math  ptogram  ,  ,  , 

Shatpen  your  skills  by  entering  the  correct  answer 

before  the  equation  lands'  on  your  city!  Provides 

hours  of  educational  entertainment  "^^  POlV' 

Features: 

•  Full  color 

•  High  resolution  graphics 

•  Animation 
«     Sound 

4     Four  math  functions  (+,  ■,  X.  — ) 

•  Two  levels  for  each  function 

Recommended  for  grades  1  -5,  Available  for  the  ATARI  &  APPLE  II. 

ATARI  I6K  (cass) 520.00 

ATARI  24K  (disk)    S25.00 

Kequiies  Ar,'>.RI  BASIC  cartridge 

APPLE  II  (disk)  DOS  3,2/3.3 525.00 

Requires  Applesoft  Basic  in  ROM. 

Ask  for  it  at  your  local  computer  store. 


^.H.E.S.I.S. 


P.O.  Box  147 
Garden  City.  Ml  48135 
(3 1 3)  595-4722 


Please  add: 

$1,50  shipping  handling 

Si. 50  C,0,p  " 
WRITF.  FOR  FREE  CATALOG 
DFALFR  IMQIJIRIES  WEL.C0^1E 
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NCWi  *^IRSTRIKE  ^°^  """"^  ^'^^^^  400/800  igk 

•  INTRODUCirMG  THE  NEW  ARCADE  STYLE  GAME  FOR  ATARI  COMPUTERS 

•  SUPERB  FINE  SCROLLING  GRAPHICS  AND  DAZZLING  ARRAY  OF  COLOUR, 

•  FIGHT  YOUR  WAY  THROUGH  CAVERNS  AND  TUNNELS  WITH  ATTACKING 
MISSILES    FUEL  AND  AMMO  DUMPS  TO  CONTErVD  WITH  I 

•  100%  MACHINE  CODE  PROGRAM  FOR  ONE  OR  TWO  PLAYERS, 

•  MULTIPLE  SKILL  LEVELS, 

AVAILABLE  NOW  DIRECT  ON  16K  CASSETTE  :  S39,95  PLUS  S5  AIRMAIL 
POSTAGE,  SEND  YOUR  VISA  MASTERCARD  NUMBER  TODAY' 

ATARI  IS   A  T.M,  OF  ATARI  INC, 

ENGLISH  SOFTWARE  COMPANY 

^DEPT.C.  50  NEWTON  STREET,  PICCADILLY,  MANCHESTER  Ml  2E A.  ENGLAND,  U.K.Tel :  061-236  7259 


148 


COMPUTE! 


August.  1982.  Issue  27 


we  simply  do  this  loop  until  the 

dock  ticks  (4.26  seconds, 
roughly)  and  then  start  all  over. 

Even  ignoring  the  limited 
goals  of  this  program,  there  are 
a  few  significant  flaws:  ( I ) 
There  is  no  visible  border 
around  the  screen  to  tell  \f)ii 
when  and  wlierc  the  l^all  will 
"hit."  (2)  There  are  no  sound 
effects.  (3)  The  ball  i.sn't  round 
(or  even  remotely  so).  (4)  Some- 
times, the  ball  rebounds  without 
hitting  the  wall.  I  am  going  to 
leave  (!)  and  (2)  for  next  lime, 
and  (3)  can't  really  be  changed 
^vithout  using  player-missile 
graphics.  But  flaw  (4)  is  an 
interesting  one,  and  worth 
some  di.scussion. 

The  problem  lies  in  the 
basic  algorithm  I  chose  for 
moving  the  ball:  the  X  and  \' 
movements  can  range  from  -2 
to  4-2  Luiiis,  independently, 
and  I  mo\e  the  ball  each  time 
in  both  X  and  Y  according  to 
the  current  movement  factors 
(XMOVF.and  ^MOVF.).  Lei's 
take  an  exam|)le:  sup])ose  that 
the  XMOVEment  is  zeio  and 
the  V'MO\Tment  is  -2.  .\nd 
further  suppose  that  the  ball  is 
cin-rently  at  Y  position  +  1  (one 
square  from  the  edge  ol  ihe 
screen).  li  I  allow  the  Ixill  to 
move  to  the  new  Y  position 
determined  bv  Y  and  \'MOVE 
(  YNEW=  Y-f  YMCWE  in  line 
1400),  then  it  will  be  off  the 
screen  (YNEW  will  be -1). 
What  to  do? 

One  solution  might  be  to 
preteufl  we  ha\e  absorbent 
walls  (  IF  YNEVV<0  THEN 
YNEW  =  0).  This  will  work,  but 
will  give  strange  flight  paths  for 
the  ball.  The  solution  I  chose 
was  to  imagine  that  the  ball  hit 
the  wall  smack  in  the  middle 
the  two  times  I  chose  to  make  it 
visible.  (Imagine:  the  ball  is 
displaved  at  Y  position  +  1. 
One-half  of  a  time-tick  later,  it 
hits  the  wall  and  rebounds. 
Another  one-half  of  a  time-lick 
later,  it  has  rebounded  back  out 


306A  AtiE030 
3067  SDIiESO 
S06A  ADei30 
30611    a[iDF30 


1301  ;:» 


1310 
1320 
1330 
1340 
1397 
1398 
1399 
1100 
1401 


X=XNeU    ;     Y=YNEU 

Ltift  XNEM 

STA  X 

LCA  YNEU 

STA  Y 


rftrrTrrrjitfrrrfTfrffT'trrrfrjjttrrrrTfrtrrrrrrifttrTr 


LINE1400 


3070 
3073 

3074 
3077 
307A 
307II 
307E 
3081 


AIIIIE30 

18 

6riE230 

8riE030 

ADDFSO 

18 

6riE330 

8DE130 


3084  ADE030 

3087  3006 

3089  F004 

308E1  C927 

SOSti  9009 

;i08F  A900 

3091  38 

3092  EriE230 

:3095  ariE230 


3098  AriE030 

309B  3006 

309t'  C927 

309F  F008 

30A1  9006 

30A3  ADCESO 

30A6  8tlE030 


30A9  AriE130 

30AC  3006 

30AE  F004 

30B0  C913 

30B2  9009 

30B4  A900 

30B6  38 

30B7  EriE330 

30BA  8DE330 


30BII  ADE130 

30C0  3006 

30C2  C913 

30C4  F008 

30C6  9006 


1410 
1430 
1430 
1440 
1450 
1460 
1470 
1480 
1497 
1498 
1499 
ISOO 
1501 


1510 
1515 
1520 
1525 
1530 
1550 
1555 
1560 
1565 
1570 
1S97 
159B 
1599 
1600 
1601 


1610 
1620 
1630 
1640 

1650 
1660 
1670 
1680 
1697 
1698 
1699 
1700 
1701 


1710 
1715 

1720 
1725 
1730 
1750 
1755 
1760 
1765 
1770 
1797 
1798 
1799 
IBOO 
ISOl 


1810 
1820 
1830 
1840 
1850 


XNEU=X+X«aUE  :  yneu=y+ymove 

LDA  X 

CLC 

AtiC  XMOUE 

STA  XNEU 

LDA  Y 

CLC 

ADC  YMpiJE 

STA  YNEW 


rrrrrTfrTTTTtftrffrrrrrtrrTrrrrjrtrftTtftlfrTfrttrrrtfr 
r 

L1NE1500 

IF    XNEU<:  =  0    Dft    XN[;W>  =  39    THEN    XMOyE  =  -XMOyE 

LDA  XNEW 

BMI  THEN1500   iXNEU  <  0 

PEQ  THEN1500   J XNEU  =  O 

CMP  *39 

BCC  LINEI600   fXNEU  NOT  >=  39 
THEN1500 

LHA  *0 

SEC 

SBC  XMOVE      SGET  0  -  XdOyE 

STA  XHOVE      f    TO  XHOyE 

r 

ifijijfifTjirtrfiTitrtrrfiirTfitrrTrTirTrritirrriirfrrf 

> 

LINE1600 
f>» 

IF  XNEU<0  OR  XNEU>3V  THEN  XNEU=X 


LDA  XNEU 

BMI  THEN1600   rXNEM  <  0 

CMF'  #39 

BEG  LINE1700   ;XNEM  =  39 

BCC  LINEI700 
THEN1600 

LTiA  X 

STA  XNEW       ;  XNEW  =  X 


tttfT^rrtTjjtTtjrrTrfTrfffrTftfffTfTff^fTrTrtffrJtrrtTtt 


LINE1700 

IF  YNEU<=0  OR  YNEW>=19  THEN  YMDVE=-YHDVE 

LDA  YNEW 

BMI  THEN1700   lYNEU  <  0 

BEQ  THEN  1700   fYNEU  =  0 

CMP  *19 

BCC  LINE1800   f YNEW  NOT  >=  IV 
THEN1700 

LIiA  *0 

SEC 

SBC  YMOVE      rGET  0  -  YMOVE 

STA  YMOyE      J  TO  YMDVE 
f 

iiTrfrrrrrrTrirrffyrrrrrrrjiiiirririrtirtirtiiytiftiiti 
r 

LINE1800 
!  .»> 

IF  YNEU<0  Oft  YNEU;:  39  THEN  YNEU=Y 

LDA  YNEW 

BMI  THEN1800   fYNEU  <  0 

CMP  *i9 

BEO  LINE1900   ;YNEU  =  39 

BCC  LrNE1900 
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to  Y  position  +  1 .  We  thus 
display  it  again  at  position  +  1, 
since  vvc  are  displaying  only  at 
integral  time-ticks.)  Iliis  choice 
is  reflected  in  the  programming 
in  lines  1600  and  1800. 

Of  course,  all  "motion"  via 
a  computer  is  no  more  true 
motion  than  is  a  motion  picture 
or  a  television  picture.  In  truth, 
you  are  simply  seeing  a  series 
of  still  pictures  flashed  in  front 
of  your  eyes  so  quickly  that 
your  brain  perceives  the  result 
as  motion.  Thus,  there  is  noth- 
ing inherently  wrong  with  my 
solution.  Except  that,  from 
BASIC,  the  time  between  pic- 
tures is  so  long  that  even  my 
lazy  biain  can  sometimes  clearly 
see  that  the  ball  didn't  touch 
the  wall.  (Notice  that  if  XMOVE 
is  zero,  so  that  we  have  only 
vertical  ball  movement,  the 
effect  is  even  easier  to  see.) 

Can  we  do  lietter?  From 
BASIC,  probably  not.  From 
assembly  language,  probably 
yes.  If  we  choose  a  different 
algorithm,  a  different  graphics 
mode,  or  make  the  pictures 
change  faster,  maybe  we  can 
give  better  illusions  of  motion. 
But  that  will  wait  for  next  time. 
This  month,  we  will  simply 
recede  our  BASIC  routine  in 
assembly  language. 

Having  A  Ball  With  Assembly 
Language 

First  note  that  the  BASIC  line 

numbers  have  been  preserved, 

with  line  100  in  the  assembly 

code  having  the  label  LINEIOO 

and  being  followed,  on  line 

I  101,  with  a  remark  containing 

the  BASIC  source  for  that  line. 

(If  you  want  to  make  your 

listings  neat  and  readable,  you 

might  try  the  trick  I  used  here: 

I  placed  a  conlrol-J  [an  ASCII 

line-feed  character]  both  before 

and  after  the  BASIC  source.  It 

can  make  your  listing  much 

more  readable.) 

Also  note  the  inclusion  of 

my  graphics  subroutines  from 

the  February  issue  of  COMPUTE! 


1860 

THEN1800 

30CS  (^DEiF30 

1870 

LDA   r 

30CP  8DE130 

18S0 

STA   YNEU       ?  YNEU  =  Y 

1897 
1B98 

f 

r 

ritirrttirrrriririifiiifiiirifffiiirvffiffTfriTriitfTi 

1899 

i 

1900 

LINE1900 

1901 

IF  PEEK(19)=0  THEN  1000 
LriA   1 9 

30CE  A513 

1910 

3000  D009 

1920 

BNE   L.INE2000 

1930 

;====   LEAVE  THESE  6  LINES  OUT  FIRST  TIME  ==== 

5ori2  A314 

1940 

LtiA   20         ;  LSP  OF  CLOCK 

30D4  C514 

1950 

CLDCKUAIT 

iF^  %.i  p^       ^^  >\                         '-i^ll.AltF^  r'  I'd    Vf  ^  "^  J9 

1960 

CMP   20         r    CHANbED  yet? 

30D6  FOFC 

1970 

BEQ   CLOCKWAIT  ?  NO... WAIT 
f==s=   BUT  ALUAYS  KEEP  LINE  1990  -=== 

1980 

30De  4C4630 

1990 

JMP   LINEIOOO 

1997 
1998 

rfiiniifiititfStiit'tttitfniiiiiiiiiiiiSiHiiifiiiii, 

i 

1999 

r 

2000 

LINE20OO 

2001 

RUN 

2010 

i 

2020 

T  to  truly  simulate  RUN>  we  should  store 

2030 

f  zero  to  all  variables.   For  this  prosram 

2040 
20S0 

f  that  is  not  necessarwr  since  all  variables 

i  are  reset  in  the  besinnina  of  the  prosram 

2060 

t  anauey.   In  general >  thoyahi  be  careful 

2070 

i  to  check  such  things. 

2080 

J 

30EIB  4C0030 

2090 
3000 

JMP   LINEIOO 

f 

iirirtrtfifrtriiijiijrfririrrrriiTrifiifrrrrirfftftiTt 

3010 

3020 

i     1 ! !    VARIABLES  AND  SUBROUTINES  ! ! ! 

3030 

3040 

5  There  are  no  direct  BASIC  eouivaients 

3050 

i  for  the  followins  liner.  ...  the  BASIC 
!  interpreter  handles  all  this  for  you 

3060 

3070 

;  autarriatical  ly . 

3080 
3090 

T 

iirritiirTriiftifrriiiiTriiritirririiitiriiiiifltfrifi 

3100 

3110 

t    first  —  the  variable  declarations 

3120 

30I1E  00 

3130 

X       .BYTE  0 

30DF  00 

3140 

Y       .BYTE  0 

30E0  00 

3150 

XNEU    .BYTE  0 

30E1  00 

3160 

YNEU    .BYTE  0 

30E2  00 

3170 

XMOVE   .BYTE  0 

30E3  00 

3180 
3190 

YMOVE   .BYTE  0 

3200 

;  second  —  the  subroutines 

3210 

T 

3220 

t    these  are  mostlu  the  same  subroutines  that 

3230 

r    we  presented  in  the  Februaryr  19821  issue 

3240 

;  thoush  they  have  been  modified  slightly. 

3250 

r  Note  that  SETCOLOR  and  LOCATE  have  been 

3260 

!  dropped  (not  used  in  this  program) 

3270 

;  and  a  new  function»  RNVt    has  been  added. 

3280 

F 

3290 

J 

30E4 

3300 

.INCLUDE  #n:GRAPHICS.ASM 

Equates,  etc., 

30E4 

for  graphics  subroutines 

9000 

,PABE  'EpuatesF  etc.r  for  si-sphics  subroutines 

900S 

9010 

;  CIO  EQUATES 

9015 

£456 

9020 

CIO     =     *E4S6      i  Call  OS  thru  here 

Ci'KA'^ 

9025 

ICCOM   =     «342       ;  COMmsnd  to  CIO  in  loCb 
ICBADR  =     *344       ;  Buffer  or  f  i  leriame  ADdRess 

0344 

9030 

0343 

9035 

ICEiLEN  =     *34S       t    Buffer  LENath 

034A 

9040 

ICAUXl  =     t34A       ;  AUXilliary  byte  *  1 

034B 

9045 

ICAUX2  =     t34B       i    AUXiUisry  bate  ♦  2 

9050 

i 

0003 

9055 

COPN    =     3          i     Conmiand  OPeN 

OOOC 

9060 

CCLOSE  =     12         i    Command  CLOSE 
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(Issue  #2 1 ).  I  have  added  a 
RaNDom  tunclioii,  to  make  the 
mainiine  code  easier  and  more 
compatible  with  tlie  BASIC 
original,  l-.ven  if'vou  choose  tiot 
to  type  in  the  mainline  assenil)ly 
language  this  month,  you 
should  type  in  and  preserve 
diese  rouiines.  Or  simj>ly  add 
RND  to  ihe  listing  you  typed  in 
(Vom  February  (you  did  type  ail 
that  in,  ol  coLuse).  We  will  use 
these  same  rouiines  in  the  later 
articles  in  ihis  series,  but  the 
listing  will  nol  be  repealed. 

As  mticii  as  possible,  the 
assemblv  language  is  self- 
explanatory,  es})ecially  when 
coupled  with  tlie  BASIC sotnce. 
For  exani[)le,  what  could  be 
clearer  than  I  lie  irauslation  of 
"GRAPHICS  T  into  "LDA  #3" 
and  "fSR  (iRAPHICS"?  If  vou 
don'l  understand  ;r/;v  this 
works,  you  really  need  to  get  a 
good  introductorv  book  and 
read  upon  (i5()2  assembly 
language.  For  those  of  you  into 
sucli  things,  vou  niiglil  note 
iliai  when  we  convert  from 
B.'VSIC  to  a.ssemblv  language, 
we  tend  to  convert  expressions 
bv  using  reverse  Polish  nota- 
tion. Thus,  for  example,  line 
\\{){)\  assembly  language  etjui- 
valeni  might  be  expressed  in 
"pidgin-HP"  {that  is,  in  a  parody 
of  the  keyboatcl  language  used 
In  HP  reverse  Polish  cal- 
culators) as  something  like  this: 
4   RND  2  -  ENTER  xmove  STORE 
And  those  olycHi  into  FOR'IH 
will  presiunably  also  see  the 
obvious  corollaries. 

The  assembly  language 
coding  here  is  not  the  be.st  nor 
the  most  efficient.  For  example, 
lines  1 10  through  430  could  be 
replaced  bv  a  simple  "ORA 
XMOVF."  (because  the  A- 
register  already  contains 
VMOVE  and  because  we  dont 
ically  need  the  sum  to  find  out 
il  ilie  two  values  are  both  zero). 
Rather,  the  idea  here  was  to  do 
as  SI raighl forward  a  translation 
as  possible,  allowing  more  of 


OOOB 
0011 


0004 
OOOB 


0055 
0054 
02FF 
02C4 


OOFF 
0100 
ti20A 


9065  CPBINR  ■= 

9070  CDF^AU   = 

9075  f 

9080  OPIN 

9085  OPDUT   = 

9090  i 

9095  i 

9100 

9105 

9110 

91i: 

9120 

9i: 


11 
17 


Command  Put  BlNary  Record 
ComBsnd  DI^AUto 

OPerr  for  INput 
OPer.  for  Oi;Tpijt 


EQUATES  u&ed  bs  the  S! 
the  VBLANK  routines 


driver  and 


HORIZONTAL 
VERTICAL  = 
liRAWCOLOR 

9130  COLORO  a 

9135  f 

9140  f  miscellany 

9145  ! 

9150  LOU 

9155  HIGH 

91(50    iVANnOM    = 


»54 

t2FE 

*2C4 


*FF 

$100 

»r>20A 


The  graphics  subroutines 

30E4 


30E4  00 

SOeS  53 

30E6  3A 

30E7  00 


9165 

9170  f 

9175  f 

9180  SAVeCOLOR  .BYTE  0 

9185  i 

9190  SNAME   .BYTE  'SfiO 


PAGE  "The  graphics  subroutines" 

>  where  COLOR  is  saved 
r    the  filensnie  for  open 


50E8  48 
30E9  A260 
30EB  A90C 
30EP  9D4203 
3OF0  2056E4 


30F3  A260 

30F5  A903 

30F7  9114203 

30FA  A9ES 

30FC  904403 

30FF  A930 

3101  9D4503 


3104  69 

3105  9D4B03 

3108  29F0 
3lOA  4910 


310C  090C 

310E  9ri4A03 
3111  2056E4 
3114  60 


3115  8riE430 
31 IB  60 


9195 
9200 
9205 
9210 

9215 
9220 
9225 
9230 
9235 
9240 
9245 
9250 
9255 
9260 
9265 
9270 
9275 
9330 
9285 
9290 
9295 
9300 
9305 
9310 
9315 
9320 
9325 
9330 
9335 
9340 
934S 
9350 
9355 
9360 

9365 
9370 
9375 
9380 
9385 
9390 
9395 
9400 
9405 
9410 
9415 
9420 
942S 
9430 
9435 
9440 
9445 
9450 


i  GRAPHICS  M 
r 

i  ENTRY!  A-re3  contains  Sraphics  mode  'g' 

i  EXITJ  Y-reS  has  conipletion  status 


GRAPHICS 

PHA 

LPX  *6*»10 

LPA  *CCLOSE 

STA  ICCOMfX 

JSR  CIO 


F  save  'a' 
;  file  6 


Firstr  ue  must  close  file  #6 


»  (uie  ignore  any  errors  from  the  close) 


r    ssainp    file    6 

I    we   will    open    this    'file' 


LUX      *6**10 

LtiA       *COPN 

STA       ICCDH.X 

LDA      tSNAMESLOU 

STA       ICBAIiR.X       ;    we    ug*    the    file    name    'S:' 

LDA   ♦SNAHE/HIGH 

STA   ICBADR+lrX  J  by  pointing  to  it 
t 

i    all  is  set  up  for  OPENj  now 
i    we  tell  CIO  (and  S'.)    what  kind  of  open 

F 

PLA  i  Dur  5aved  'g'  graphics  mode 

STA   ICAUX2fX   f  is  given  to  Si 
i     (note  that  SI  ignores  the  upi^er  bits  of  AUX2> 

AND   tiFO       ■  now  ue  get  Just  the  ijpper  bits 

EOR   *tl0       F  and  flip  bit  4 
;  (Read  the  tewt.   S:  expects  this  bit  inverted 
F     from  what  normal  BASIC  usage  is.) 

ORA   ttOC       F  allow  read  and  write  access  <f 
or  CIO) 

STA   ICAUXIfX   ;  make  CIO  and  S!  happy 

JSR   CIO        ;  and  do  the  OPEN  of  S: 

RTS 

fFFFFFFrFrrFFrFfrFFFFFFFFFFFrFFFFFFrrr 
F 

;  COLOR  c 

f 

F  enter;  Color  'c'  in  A-register 

i  exit:  Unchanged 

F 

COLOR 

STA   SAyECOLOR 

RTS  S    e;;citirrgF    wasri't    it? 

f 

fFFFFfFFrFFFFFFFFtiFFFFFFFFFFFFFFFFFFt 
F 

;  POSITION  hfV 
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you  to  understand  how  simple 
assembly  language  can  be. 

Are  there  any  tricky  spots 
in  the  code?  Not  really. 
Though,  if  you  are  like  me,  you 
will  have  to  pause  each  time 
you  use  a  CMP  and  figure  out 
if  you  rcallv  want  BC^S  or  BCC 
(or  whether  ytni  also  need  a 
RF.Q  or...).  Again,  some  of  tlie 
CMF's  could  have  been  made 
simpler  {for  example,  by  using 
'CMP  #40' on  line  16:^0  and 
omitting  line  1640).  And,  again. 
I  opted  for  consistency  with  the 
BASIC  program. 

The  program  does  work. 
Try  it.  It  took  me  about  three 
hoins  to  type  it  in  and  debug  it 
(inc  hiding  about  an  hour  ol 
deinigging  the  deiiugger).  "fhis 
represents  much  less  time  than 
it  would  have  taken  if  1  had  not 
had  the  B.ASIC  program  as  a 
working  model.  You  might 
omit  lines  1930  to  H)HO  tlie  first 
time  you  run  it.  I  won't  tell  you 
what  will  happen,  but  I  will  icll 
voti  that  the  lines  are  used  to 
synchronize  ball  movement 
witli  the  clock. 

On  Assembling  And 
Debugging 

\'ou  may  ha\e  noted  dial  the 
master  origin  ('*  = ')  lor  this 
program  is  at  $3000.  If  you  use 
tlial  origin  and  don't  do  any- 
thing special,  a.sseml)ling  the 
program  will  wipe  oiu  the 
source  code  and  kahlonry!  What 
can  you  dor  Personally,  I  prefer 
to  direct  the  object  code  to  disk 
when  I  assemble.  (I  usuallv  use 
'ASM  ,#R:,#D:lile.()BI"  where 
"file"  is  the  same  name  as  the 
source  file  and  I  use  "R:"  be- 
cause I  list  to  a  f3I  ABLO  or 
DEC  .serial  printer.)  Ihcn,  with 
the  source  also  safely  LIS  Ted 
to  disk,  I  can  use  NEW  and 
reLOAD  the  object  and  proceed 
to  run  and  debug  it.  Using  this 
method,  it  makes  sense  to  place 
the  origin  somewhere  fairly 
high  in  EASMD's  (or  the 
Assembler/Editor's)  working 


9455  i 

9460  ; 

enter:  h 

(horizontal)  position  in  X.A 

9465  i 

registers  <LSB,liS») 

9470  t 

V 

(vertical)  position  in  Y-reSister 

9475  ; 

9480  F 

exit:  >jnch«nsed                                  j 

9485  ; 

9490  POSITION 

3119 

8655 

94  9S 

STX 

HORIZONTAL 

HORIZONTAL+l  >    read  the  text 

31  IB 

8556 

9500 

STA 

31111 

8454 

9505 

STY 

VERTICAL  r    too  siitiplei  risht? 

311F 

60 

9510 
9515 
9520  ! 

RTS 

r  T  r  f  r 

i  T  f  i  r 

iiirrirrrfiTtTrTifiririiirf 

9S25  . 

9530  , 

PLOT 

h  J  V 

9535  . 

9540  . 

enter:  must  tiave  done  3  previous  COLOR  call          | 

9S45 

X 

rArand  Y  i-eaisters  set  as  .in  POSITION 

9550 

9555 

exit:  y 

-register  has  completion  status 

9560 

9565  PLOT 

3120 

201931 

9570 

JSR 

POSITION 

3123 

A260 

9575 

IPX 

♦6**10     i    file  6f  again 

3125 

A90B 

95SO 

LDA 

♦  CPBINR    !  Conimand  Put  BINarM  Record 

3127 

9D4203 

9585 

STA 

ICCOM.X 

.312A 

A900 

9590 

LDA 

*0 

:312c 

904603 

959S 

STA 

ICBLENfX 

312F 

9C14903 

9600 

STA 

ICBLEN+IfX  f  if  buffer  length  is  zero... 

3132 

ADE430 

9605 

LDA 

SAVECOLOR  i    then  CPBINR  puts  one  char  from 

Pi-rea 

31 

35 

205iE4 

9610 

JSR 

CIO        i    and  this  is  how  we  PLOT 

31 

3S 

60 

961S 
9620 
9625 
9630 

RTS 

i  r  »  >  i 

iiSii 

F  F  r  F  ;  I  r  F  F  F  FT  r  FF  r  r  r  M  >  t  >  F  (  r  F 

9635 

9640 

IiRAWTO  hi 

V 

9645 

9650 

ENTER!  must  have  done  3  previous  PLOT               | 

9655 

X 

jAFSnd  Y  registers  Bs  in  POSITION 

9660 

9665 

exit:  Y 

-register  has  completion  code 

9670 

9675  I 

IRAUTO 

31 

39 

201931 

9680 

JSR 

POSITION 

313C 

AIIE430 

9685 

lha 

SAVECOLOR 

313F 

8IIFB02 

9690 

STA 

DRAUCOLOK  i  where  DRAUTO  expects  its  color 

3142 

A260 

9695 

LUX 

*6*tlO    r  file  6... once  more 

3144 

A911 

9700 

LDA 

*CDRAU     i  Just  a  command  to  'S!' 

3146 

9D4203 

9705 

STA 

ICCOMfX 

3149 

A90C 

9710 

LDA 

**0C 

314B 

9ri4ft03 

9715 

STA 

ICAUXIfX  i    insurance 

314E 

A900 

9720 

LDA 

♦0 

3150 

9r>4tl03 

9725 

STA 

ICAUX2fX   ;  ...guaranteed  to  work 

3153 

2056E4 

9730 

JSft 

CIO        i    do  the  actual  DRAUTO 

3156 

60 

9735 
9740 

RTS 

9745 

■  t  f  r  f  r 

r  r  T  '  T 

TFFFSFFFfyFFFFFFfFrfFFfFffF 

9750 
9755 

9760 

f    RND 

r 

9765 

9770 

;   ENTER!  r 

in  A-r»algter 

9775 

(   exit:  a 

-register  contains  a  random 

9780 

n 

jmber  from  0  to  rr     inclusive 

9785 

9790 

3157 

9795 

BIND 

STA 

RTEMP 

8D6631 

9800 

315A 

EE6631 

9805 

INC 

RTEMP      ;  makes  CMP  easier 

9810 

RNDWAIT 

315tr 

AD0AII2 

9815 

LDA 

RANDOM     F  get  a  random  number 

3160 

CD6631 

9820 

CMP 

RTEHP      F  too  big? 

3163 

B0F8 

9825 

BC5 

RNDWAIT    !  Hes. . .usit 

3165 

60 

9830 
9835 

f 

RTS 

3166 

00 

9840 

SiTEMP 

•  EiYTE  0         t    RESERVE  SPACE                    | 

9845 

9850 

i 

f ;;  J  f ? 

rTrrrfTTrrffrrrfrfrttfTtfrt 

9855 

' 

3167 

9999 

.END 

memory. 

An  alternative  method  is  to  keep  tlic  oljject 
code  in  memory  hrliiif  all  my  source  lisling.  \Viih 
EASMD  this  is  easy  to  do.  For  example,  uidi  ihis 
progfam,  I  simplv  used  a  'LOMKM  :?S()()'  command 
io  tell  KASMl)  noi  to  uscain  mcmor)'  l)elo\v  S^-iiSOO. 
With  the  Assenihler/Editor  cartridge,  it  is  aimosl  as 
easv:  simplv  use  FH'C.  to  issue  "C12Kn  <  00, ;W"  and 
then  'G  AOOO".  (.lj;02Er>  is  system  LOMKM,  uhich 
tlie  Assembler  picks  up  and  uses  for  its  own  when 
it  is  coldslarled  at  SAOOO.)  In  both  instances,  make 
sure  you  iiave  LISTed  ofTanv  program  in  memory 
before  changing  the  l,0.\IEM  hound,  since  it  is  ttie 
occin-rcncc  of  NEW  which  iorces  the  c  hange. 

Actually.  I  olien  use  hi>tli  ol  (lieal>ove  measures. 
And  even  then  I  can  run  into  problems.  When  I 
was  working  on  this  month's  program,  lor  example, 
I  cf)ii!d  assemble  antl  then  load  the  }jr()gratn  fme. 
lint  when  i  went  to  use  "GSOOO"  from  BUG,  the 
system  looped  madly.  Em  still  trving  to  figin-e  out 
why,  but  J  sohi'ci  it  bv  loading  the  {)H)ecl  ille  from 
the  operating  system  and  then  reentering  the 
Assembler  \  ia  a  cold  start.  BL'G  then  worked  fine. 
I  hojae  that  by  next  month  I  will  have  llgurefi  out 
the  reason  for  this  strange  behavior  and  will  report 
a  fix  to  von.  (Eo  be  fair,  I  am  using  a  I'rn  earlv  pre- 
release version  of  the  cartridge. ..perhaps  you  \\'on\ 
ha\e  this  ])i"oblen).) 

Breakpoint  Setting 

i*<jssibl\  the  biggest  fault  of  BL'G  (both  versions)  is 
the  lack  of  easy  breakpoint  capabilities.  Ghanging 
instructions  to  BRKs  ($00)  and  back  often  gets  so 
tire.some  that  I  tend  to  sav  the  heck  with  it  and  try 
out  an  otherwise  unchecked  poiiion  of  code.  When 
I'm  lucky,  it  all  works.  When  Em  not.  1  turn  off  the 
]M)\ver  and  start  again.  Thank  goodness  Em  not 
trying  to  do  this  with  just  a  cassette.  'Ehe  corollaryr 
H  you  are  using  a  casscltc-only  system,  proceed 
with  utmost  caution  and  lake  the  trouble  to  set  lots 
of  break|)oinis. 

That's  about  it  (or  this  month.  Next  month  we 
will  add  se\eral  com|ilicatif)ns  to  the  bouncing  ball 
program.  We  v\ill  also  explore  some  news,  trivia, 
and  go.ssip.  .'\nd,  whatever  you  do,  don't  believe 
everything  that  people  sav  about  the  .Atari  and 
Atari  B.A.SIG:  we  niay  have  some  smprising  bench- 
marks for  \ on.  © 
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PUBLICATIONS: 

CBM  User  Guide 7.95 

CBM  Basic  4  0  Rel  Manual   ..  9  9S 

_  CBM  Disk  Manual    7  95 

CBM  Printer  Manual 7  95 

MOS  Hardware  Manual 6  9S 

'  "         MOS  Programmmg  Manual 6  95 

The  PET  Revealed , I9  95 

Library  o«  PET  Subroutines 19  95' 

Commodote  Soltwace  Encyclopedia    9.95 

CBM  Programmer's  fleterenct  Manual 1695 

CBM  EQUIPMENT: 

CBM  aOie  CPU  (40  Col   Screen    16K  RAM) 790  00 

CBM  4032  CPU  (40  Col  Screen.  3ZK  fl  AM| 990  00 

CBM  8032  CPU  (80  Col   Screen.  32K  HAM) 1090  00 

CBM  8096  CPU  (80  Col  Screen.  96K  BAM) 1590  00 

CBM  Micro  Mamlfame  (Super  PET| 1690  00 

CBM  2031  Single  Disk  Drive  (170K  per  S'.  Diskette)  .  .  570  00 
CBM  4040  Dual  Disk  Drive  (170K  per  5'.  Diskette)  ...  990  00 
CBM  8050  Dual  Disk  Drive  (•.  Meg  per  5'.  Diskette)    .    1340  00 

CBM  4022  Traclor  Feed  Printer 625  00 

CBM  C2N  Cassette  Deck  (New  Style) 65  00 

CBM  CPU/IEEE  Cable    35  00 

CBM  IEEE/IEEE  Cable 40  00 

B023P  Dot  Matrn  Printer  (136  Co!  ,  150  CPSI 790  00 

Tally  802<-7  (7x7  Matrikl  Printer 1275  00 

Tally  8024-9  J7i9  Matriil  Printer 1425  00 

8300P  Letter  Quality  Printer  (40  CPS) 1790  00 

VIC  EQUIPMENT: 

VIC  20  (Includes  RF  Modulator) 255.00 

VIC  Single  Disk  Drive  (170K  per  5''.  Diskette) 470.00 

V(C  Joystick 9  95 

VIC  Modem 102.00 

VIC  BK  Memory  Expander 59  95 

VIC  Super  Expander 69  95 

VIC  3K  Memory  Expander 39  95 

VIC  2  Player  Game  Paddles 19  95 

VIC  1515  Graphic  Printer 325.00 

VIC  SOFTWARE: 

VT  106A    Recreation  Six  Pack  (Cassette) 43  95 

Includes  Car  CItase.  Blue  Meanies. 

Space  Malh.  Slittier/Super  Stilher. 

Biorylhm  Capability 
VT  107A    Home  Utility  Six  Pack  (Cassette) 43  95 

Includes  Personal  Finance  1.  Personal  Finance  II 

VIC  Typewriter.  Expense  Calendar. 

Loan  &  Mortgage  Calculator.  Home  Inventory 
VIC  1901  Vic  Super  Alien  (Cartridge) 

VIC  1904  Super  Lander  (Cartridge) 29  95 

VIC  1908  Draw  Poker  (Cartridge)     29  95 

AMOK  (Cassette) 18  95 

VIC  Avengers  (Cartridge)    29  95 

Snakman  (Cassette) 18  95 

CBM  SOFTWARE:  COMING  SOON: 

Wordcralt  flO  Wordprocessor   .   295,00     More  VIC  Peripherals  and  Sottwi 
Word  pro  4*  Wordprocessor .  .   325.00     CBM  8250  Dual  Disk  Drive 
OZZ  Data  Base  System 295.00     Data  Acquisition  and  Control  De 


Tax  Preparation  System 
Oow  Jones  Porltolio  .  .  . 
The  Manager . 


COMING  SOON: 

295.00  More  VIC  Peripherals  and  Soltwsre    . 

325.00  CBM  8250  Dual  Disk  Drive 

295.00  Data  Acquisition  and  Control  Devices 

200.00  Ultimax 

590.00  Commodore  64 

115.00  More  VIC  Sottware  Gorl._ 

250  00  Omega  Race,  Wuard  oi  Wor 


All  Items  Insured 
COD  -  UPS 

Prepaid  Orders  Shipped  Free 

In  Stock  Items  Shipped  Within  48  l-tours 

MASTEHCHARGE  OR  VISA  ADO  3% 

GA  RESIDENTS  ADD  4%  SALES  TAX 


"CALL  ABOUT 
SUPPLIES" 


iZMART 


August.  1982.  Issue  27 


COMPUTEi 
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For  PEl'ICRM  (Uid  \  'IC.  ihis  handy  ulilily  should  solve 
soiiii'  ini'inon  spare  problems,  especially  iv/ien  inslruclion.s 
ran  he  safely  deleted  jm>n  a  program  after  they're  no 
longer  needed,  ft  lannot  work,  however,  on  Original 
ROM  PETs. 

Electric 


Eraser 


Louis  F.  Sander 
Pittsburgh 


IF  you  program  in  BASICS,  yoLi'cl  sonieiimes  like  to 
delete  certain  program  lines  after  they've  been 
cxccutcft.  either  to  protccl  your  program  from 
|Mrary,  or  to  Iree  \\\i  meniorv  for  the  re.si  oj'the 
jirogram  to  use.  I  lie  hues  ihal  print  yoiu"  on-screen 
insiiiKtions,  loi"  example,  are  good  candiclates  for 
deletion  as  soon  as  tliey've  been  riui.  Having  served 
tlieir  purpose,  they  do  nothing  hut  take  up  space, 
wliirh  can  really  be  at  a  premium  in  small-memor\ 
ma(  hines  like  the  VIC  and  the  SK  l'I-".l". 

It  would  be  a  real  help  il  there  were  an  easy 
uav  to  delete  such  lines  under  program  control. 
Well,  now  there  is  one:  Klectiic  Krasei'  is  a  iwo-line 
routine  ihat  deletes  itsell  and  all  suhse(]ueni  lines 
as  soon  as  it's  called. 

[jnes  2 10  and  220  in  she  accompain  ing  pro- 
gram are  the  Klectric  Eraser  for  Upgrade  and  4.0 
ROM  PET/CBM  machines.  If  you  have  a  VIC:. 
your  era.ser  appears  in  ihe  RK.Marks  (ollowing  line 
300.  Move  it  up  to  lines  210-220  before  you  run 
the  forthcoming  deino.  In  all  cases,  line  300  acti- 
vates the  Eraser.  There  is  nothing  special  about 
this  choice  of  line  numbers,  and  the  three  lines  can 
be  renumbered  at  will  when  you  use  them  in  other 
programs.  They  consume  jusi  over  100  bvles  of 
memor) . 

To  use  the  Eraser,  vou  must  set  uj)  the  lines  lo 
be  erased  as  (he  last  lines  in  )olu'  ]jrogi"ain.  Eliere 
can  be  as  many  of  them  as  you  wisli.and  lliey  should 
]}relerably  include  the  activator  line,  since  you'll 
have  no  uixd  (or  it  once  the  other  lines  have  been 
era.sed.  Put  the  Eraser  immediately  before  the  first 
line  you  want  lo  era.se.  Then  volu-  program  can 
execute  any  of  its  lines,  except  lor  the  activator,  lo 
its  heart's  content. 

There's  no  need  to  bypass  the  Eraser,  since  it 
has  no  meaningful  effect  until  it's  activated.  When 
it's  time  ior  the  Electric  Eiaser  to  do  its  work,  exec- 
ute the  activator  line.  'Ehis  will  clear  all  variables 
and  make  tlie  Eraser  and  everything  after  it  di.sa]3- 
pear  from  the  program.  You  can,  if  you  like,  replace 
the  END  in  the  Eraser  with  anoilier  statement,  and 


it  will  be  executed  after  il  is  deleted  {!}.  If  you  leave 
out  the  END  alujgether,  the  subseqtient  lines  may 
be  executed,  depending  on  what's  in  them,  or  voiu" 
jMogram  may  crash. 

Watch  It  Work 

Right  now,  let's  see  the  Electric  Eraser  at  work. 
Type  in  the  demo  program  and  SAVE  il.  Don't 
RUN'  it  first  to  check  \'oin-  work,  or  you'll  have  to 
type  it  in  again!  LIS  1'  the  [program  and  carefullv 
check  lines  210,  220  and  300  for  errors.  Now  RUN 
the  program,  and  sec  for  yourself  that  all  its  lines 
are  actually  executed,  which  should  be  (jbvious 
from  the  text  that  ]irints  on  the  screen.  RUN  the 
program  again,  and  you'll  see  that  lines  2 10  and  up 
do  not  execute  this  time,  and  that  vou  now  have 
several  hundred  more  byies  of  free  memory.  LIST 
the  program  to  verify  that  lines  2 10-350  are  no 
longer  there.  'I'he\  have  been  electrically  erased. 
\'ou  could  s'dv  thai  these  lines  were  executed,  then 
they  were  executed.  Or  tnaybe  they  were  just  RUN 
lo  death.  .\n\  wa\ ,  (hcv  arc  gone  withom  a  trace, 
replaced  In  usal)le  memorv. 

Eraser's  Secret 

I  lere  is  where  they  went:  the  first  two  PEEKs  in 
line  2  1 0  are  the  kevs  to  Electric  Eraser's  success. 
These  locations  contain  a  pointer  to  the  start  of  the 
line  currently  being  executed.  When  activated,  the 
Eraser  POKEs  zeros  into  the  link  for  that  line 
and,  using  the  USR  vector  as  a  temporary  storage 
area,  sets  the  Start  of  Variables  pointer  i<j  the  loca- 
tion just  above  that.  As  a  result.  BASIC  thinks  the 
program  ends  with  the  last  line  before  the  Eiaser, 
which  of  course  it  now  does.  If  all  this  is  over  your 
head,  the  S\siem  Information  cha|)ter  of  Osborne's 
I'E'IK.BM  Personal  Computer  (Juide  h(jlds  the  kevs  to 
understanding.  If  you  don't  care  about  such  mat- 
ters, don't  worry  —  you  can  use  the  Elcclric  Eraser 
without  understanding  how  and  why  il  works. 

Now  you've  seen  the  Electric  Eraser  in  all  its 
sini])le  splendor,  and  maybe  vou've  been  impressed. 
If  so,  \"our  next  step  is  to  add  it  to  your  bag  of 
programming  tricks,  and  to  make  equally  impres- 
sive use  of  its  [jowerful  era.salorial  punch.  Vou 
could  exercise  \'oin'  lalenis  on  the  demo  piogram, 
by  replacing  the  END  in  line  220  with  a  RUN. 


100  PRINT" { DOWN } FRE ( 0 ) =" ; FRE ( 0 ) 

110  PRINT" {DOWNlWHERE  IS  THE  REST  OF  THIS" 

120  PRINT"LITTLE  PROGRAM?" 

200  REI-l  **  210  -  220  ARE  THE  ERASER 

210  A=PEEK (58)+256*PEEK ( 59 ) +3 : P0KE2 , INT ( A/2 

56) :P0KE1,A-256*PEEK(2) 
2  20  IFERTHENPOKEA-2,0:POKEA-1,0:POKE4  2,PEEK 

(1> : POKE4  3,PEEK {2) :CLR:END 
230  PRINT" {DOWNllF  YOU  LIST  IT,  YOU  WON'T" 
240  PRINT"FIND  IT!  IF  YOU  RUl^  IT  ONCE" 
250  PRINT"MORE,  YOU'LL  SEE  THAT  YOU" 


260 
270 
280 
300 
310 
320 
330 
340 

350 


PRINT" HAVE  GAINED  SOME  MEMORY." 

PRINT" {DOWN}THE  ELECTRIC  ERASER 

PRINT"POWERFUL  MEDICINE!;" 

ER=1:GOTO210:REM  **  ACTIVATOR 

REM 

REM  **  ERASER  FOR  THE  VIC: 

REM 

A=PEEK (61)+256*PEEK (62) +3 

56) :P0KE1,A-2  56*PEEK{2) 

IFERTHENPOKEA-2 ,0 :P0KEA-1 

(1) :POKE4  6,PEEK (2) :CLR:END 


IS" 


P0KE2,INT{A/2 
0:POKE45,PEEK 


*VIC-20* 

FROG 

Take  control  of  an  animated  fly  zapper. 
Requires  NO  extra  equipment. 

...Each  SI  7.95  cassette... 

mmiE  EflRPET 

P.O.  Box  351 15      Phoenix,  AZ  85069 

GAMES  FOR  THE  PET  ALSO  AVAILABLE 

1*****************1***********************1 
star  Software  Presents... 

<  rn  f^-.J  D  Y  -  M  fi  \'-\  "^^ 

SCCiRE=0i31SiG'    HI-SCijRE=95€i09    SCORE=eie00y 


O  O  O  0  O  O  O  O  O 
O 


O  0  0  0  o  o  o  o  o 
o 


o  0  oiSjo  O  O  O  O  O  O  O  O  O  O  0  o  o  o 


^  A  Game  Featuring  Your  PET  at  its  Absolute  Bsst!  A  Full  8K  of  Higti 

*  Speed  Mactiine  Language  Action.  With  Reaf  Time  Scrolling  and 

*  Dual  Player  Option.  To  Get  VourCopy  of  ^ANDY-MAN.  Send 

*  S19.95to:  Star  Software  P.O.  Box  493  Merrick.  N.Y.  11566  Price 

*  Includes  Shipping  and  NY.  State  Sales  Tax. 


LET  COMPUTERMAT  TURN  YOUR  VIC-PET-CBM  INTO  A  HOME  ARCADE 

VIC     SOFTWARE    PET/CBM 


Al.ll.rS  INVASION       Au  ,uU-  skIi-^'w  iIiniwm-i  tot  vour  VIC  lnokoul  hfu- 
ihi^'toiii*'  Aliviib  .iTfdL'Si.i'r\din«^tiiiinlfu'i.kv  Mtiu' ynur  l.istTiiit<.jpos.Jtmfi 
and  dt'tt't^d  dn.*  i-iMili    Ihf  .m.^ks  an-  uiuMKiiiiij       lan  v'Hi  ^uruuf  nr  wsll 
Vadi'i  I  ulf  tht'  y.iltvxk.    Mail:*,  t'Mras  on  this  orif   20  k^vvh  ai  plav  . .  -S9.95 
CATTLE-ROUNDUP         Ilu-  tow^  an-  ku>sf  m  dv  ma/f   \uu  ha^v  2 
niiMuri'^  lo^i'l  fai  h  row  Ivu  k  iiilti  lh»' i.-iiTral  Vitii  *.-.»!  push.  <.oa\at\dH.  all  dit' 
ct>w^   Somt'  tow's  an-  not  \\.'\i  sniaii  and  sum*'  ar*'  vt'ft  sruiiborn   Vinj  wili 
hiwv  to  lu'lp  llu-m  Bt'  ■.  aifttjl  llial  uouduti'i  k-.m-  ihn.  un.il  ijaK- npcn  Coloi 
^iTLiphk  ^  arltl  MuiiKJ    Knjhr  \v\.vh  nl  pla*.  .uid  a  linU'  liiiiil       ........  .$9.95 

HEAD  ON  ^"tuii  lai  nu!\.v>loiv'.aidariKiTidllit'rai  f  ira;  k  Yuu  t-aiimuvi' 
up.  iltnAii,  Tiyhl  and  It'h  1  rv  Iti  si urt*  ixiinis  h\;  ruiiTiiny  ovet  iht'dois  on  ibv 
track  Walch  uul  !ui  tht' irLisher  il  you  ciaaK  you  kisi'a  lar  Foiircarsand 
bonus  ll■^.t■l^    Full  tdk>r  ^i.iphk  s  and  s^uaid   Fa^t  a(  tit  in  ar5d\tTy  adtki  rnitj  4 

k".vl^  ol  piav  . , ,  .   $9.95 

SNAKEOUT  BkKk^  appt'iif  nn  ihi'Mrtvn  ^ii  ian[don\  ^'ou  niovi- up. 
Hui-kii.  injhl  aixl  IfM  ancl  h\,  loinuvt.' yiiui  siiak*- ovt'i  iht'hUnki.  tat.  h  t^knk 
tliar  vnu  ^t'l  r.UM's  youi  scmi.'  Kivp  lunldiny  volii  score  hut  watch  nut 
bt'caust'  ihf  L'icapt'  rouK's  ktvp  yi-inny  SMialk'r  1  nix*  Imnl.  color  graphics 
and  soLind    J  yanu-H  tm  ihis  *."a^>t'ltc    Siiiikt'oiit        '2  playi'i  Snaki'iiui  and 

Tiappt'i    M  U'^fls  ol  Play $9.95 

lAHGET  COMMAND  -  Movi- v^hit  lasnr  niilo  po^llRln  and  ^t'l  TL'ad\,  Iht 
MJnii'  quick  action  Dillt-rt-nt  iKpK'-i-  ol  mii.siU'i?.  ar«'  droppiiuj  1  kiw  inanv  can 
viiu  bluKii  down  Tlu'v  all  lu^tfl  at  ditli'i  I'li!  !>p»:'i'd>  and  diMiL'ri'iit  Wvt'Is  N'oii 
niubi  be  i,\>:  on  ihf  iriyi^it'i  to^iM  llu-ni  all  Tinu-  Imnt,  bonu:i|XMnt>  and  v>'ti. 
.iddii  nny   CtiUir  ii^raphus  and  M>und   Ajcadf  siylf  tut\    10  k^t'ls.  . .  .59.95 


BOMB'S  AWAV  C^xu  vou  stop  hini:'  I  hf  cra/v  bumber  drops  the  honibb 
IroTti  llu-  top  of  tht'&cd'tMi  Youii*'t  l^buckt'Jslo catch  thenv  Bt-ioreyou  know 
M  iMinibsaif  lallina  tin  fast  you  wur^dtTwh^Tiht- will  stop  Just  when  you  think 
i-ou  havf  hini  uiKit^r  control  tour  bucket  t^t^ts  smaller  Is  your  hand  quickor 
than  y<.iUT  t^yt*-' 
C.\i'>  8K S9  % 

ASIEROIDZ  -  lis  your  shipvs  ii  swarm  ol  kilk'rganiniaroid/:   Youareona 
I  olhsiot^  cnurst'  and  must  dt'stroy  tht'ni  belorf  thvy  blast  you  into  rht-  nt'xl 
galaxy    Four  le^t'ls  ol  play   Has  hypt'T:ipaci^  kfys  that  niovf  yuu  dround 
AiCiuif  sK'k'  t'nli'Ttiiinint'ni  a1  ils  tiTic^i    Grt'al  yrtiphiis  tsnd  scLnid 
Cass   8K    S'4  9~> 

ML!NCHMAN     -   How  mane  d(.its  cdii  you  cyver-'  Ifs  yuu  ayamsr  the 
^itmpuici  nHini.lit'r>  ZIP  and  ZAP  Can  you  ck-ar  the  rnaze  hrst  or  u.nll  they 
^^1.1    l.t^u■'    Number    ki'vs   rnovf  you   up.   dov-n.   nght   .md   k'li     GRF!AT 
CiKAI'HlCS  AND  SOUND 
Ca>^   KK    S9  9i 

TARGET  COMMAND  —  Itsytjua^^amst  a  barrage*  otenyniyU^trs  that  are 
aimed  at  your  ammo  dumps  Siyhl  ni  onihe  largetsand  score  as  mai:y  hits  as 
VOM  d.ire  fK-,  your  bkili  iiureases  so  dot's  the  the  djffiiculty  (5  levels  !o 
M'k'i  tl  This  IS  an  arcade  style  game  with  great  graphics  and  sound  ellects  A 
nUI^t  ttn  your  PBT  CBM 
Cas^   HK      - 59  ^5 

VIC  AND  PET  ARE  TRADEMARKS  OF  CBM 


ALL  VIC  SOFTWARE  RUNS  IN 
STANDARD  3K  VIC. 

COMPUTERMAT  •  BOX  le>M.  DHP  I   C 
LAKE  HAVASU  CITY.  ARIZONA  8h40:i 


PET/CBM  SOFTWARE  IS  DESIGNED  TO  RUN  ON 
^0  CHR  SCREEN  AND  STANDARD  8K. 

[{Rili:  hOH  /-Kf:/:  CAIALOG  Of  ViC  VEl  SOFTWARE 
PLEASE  ADD  $1.00  PER  ORDER  FOR  SHIPPING 


CBM  IVIaintenance 
In-House 


DOWNEY,  CA 

213-923-9361/71 4-778-5455 


31 
years 


Data  Equipment  Supply  Corp. 
8315  Firestone  Blvd.,  Downey,  CA  90241 


DBS  ANNOUNCES 


If  lO'  vILLC         ^commodore 

—  ONE  STOP  VIC  20  CENTER  — 
**SOFTWARE**HARDWARE**EXPANSIONS**PERIPHERALS**ACCESSORIES* 


GAMES:  From  our  professional  programmers 
(Robert  Winter,  Ralph  Orton,  Dan  Haste. 

Robert  Burnett.  Doug  Weick,  Doug  Cornish) 


GOLDBRICK 

$14.00 

9 

Many  levels  of  play,  sound  and  color 

A  MAZE  ING 

$12.00 

Travel  through  the  maze  game  of  skill 

Jfcj 

and  tense  action. 

1^  J 

GOBBLER 

Sounds  Easy?  You  have  25  seconds  to 
get  him  and  the  time  gets  shorter  at 
each  higher  level. 

$11.00 

HAMG-U 

$12.00 

Traditional  Hangman  plays  against  the 

VIC'S  250  word  dictionary  OR  another 

H 

person. 

GOGGLE 

S11.00 

Computerized  version  of  Boggle. 

BASEBALL  STRATEGY 

$12.00 

The  excitement  of  baseball  as  a  video 

3 

strategic  game. 

ATTACK  ON  SILLO  III 

$12.00 

You  are  the  commander  of  Silo  III.  De- 

fend your  base. 

1^1 

YAHTZEE 

$12.00 

Solitaire  version   of  this   famous  dice 

73 

game. 

AIR  STRIKE 

$11.00 

jjl 

Fly  the  new  super  bomber  V-20    on  a 
mission. 

PANZER  ATTACK 

$14.00 

enemy  tanks  are   attacking,    and   you 

must  destroy  them  in  the  Combat  Zone. 

PEDESTRIAN  POLO 

$14.00 

Drive   the  car   through   the  streets  of 

America. 

ASTRO  MINERS 

$17.00 

Hi-res  graphics  and  sound  space  game 

n 

requires  3k  or  8k  expansion 

VIC  POKER 

$14.00 

Play    Poker   against   the    VIC.    Hi-res 

graphics  and  sound. 

SIMPLE  INVENTORY  CONTROL 

LIFO  System  works  with  5K  VIC  to  32K 
VIC.  Complete  documentation. 

$49.95 

GALACTIC  BLASTER 

$12.00 

The  fate  of  the  Earth  is  in  your  hands. 

SI 

COMING   SOON  1  VIC  ADVENTURE  #  1 

$20.00 

3  Slot  Mini-Mother  Memory  Exp.  Bd. 


S69.95 


"  ONLY  GAME  IN  TOWN" 
VIC-20  "  BOSS  "  CHESS 

•  10  LEVELS 

•  2  CLOCKS 

•  CHOOSE  COLORS 

•  FULL  SOUND 

•  HI-RESOLUTION  GRAPHICS 

•  FOLLOWS  COMPLETE  RULES  OF  CHESS 
This  is  the  best  VIC-20  game  we've  seen  ! 

ONLY  $39.95 

*  8K  exp.  required 


DATA  EQUIPMENT  SUPPLY  CORP. 

's      8315  Firestone  Blvd.,  Downey,  CA  90241 

(2 1 3)  923-936 1     (714)  778-5455 


PAYMENT  (add  $3  shipping  and  handling) 

D    CHECK  # 

D   VISA 

a    MASTERCHARGE       Exp.  Date 


Acct.  #  . 


Name    _ 
Address 

City    

State  


Zip. 


(213)923-9361 
(714)778^5455 


Built  on  a  firm  foundation! 
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COMPUTE! 


Auaust.  1982.  Issue  27 


Put  a  digital  clack  on  the  Atari  screen  which  licks  away, 
regardless  oj  what's  going  on  in  BASIC.  Type  in  this 
BASIC  program  and.  after  you  run  it,  the  clock  ivill 
operate  until  you  hit  RESET.  This  clock  has  several 

worthwhile  uses,  not  to  mention  the  general  applicabUity 
of  this  tech)ti(juc  to  other  i)idependent  operations  you 
might  want  to  perform. 

System  Clock 
For  The  Atari 

Bill  Zimmerman 
Littleton,  CO 


Run  this  BASICS  program.  Enter  the  correct  lime. 
A  small  digital  clock  will  appear  in  the  upper  right- 
hand  corner  of  the  screen.  The  program  ends. 
\'ou  are  back  lo  HA.SIC,  hut  ihe  little  clock  is  siill 
there  counting  the  .seconds.  It  stays  there  imtil  von 
press  RESE  I  or  disable  the  display.  In  the  mean- 
time, both  you  and  your  programs  enjoy  instant 
access  to  the  correct  time  of  clav. 

The  kev  to  this  is  llie  vertical  blank  routine  of 
the  Atari  operating  system.  .Sixty  limes  every  sec- 
ond, while  the  electron  beam  leaps  to  the  lop  of  the 
TV  screen,  vonr  Atari  steals  a  little  time  for  itself. 
Dining  this  short  interval  the  Atari  restores  numer- 
ous system  values,  maintains  its  real  time  clock  and 
looks  at  tlie  kevboard  and  game  controllei's. 

A  Polite  Operating  System 

The  Atari  operating  s\stem  even  has  mainiersi  If  a 
time-critical  operation  (like  a  disk  read)  is  inter- 
ru|jled,  the  OS  will  adcl  one  to  its  clock  and  im- 
mediately rctmn  to  the  waiting  operation.  If  a 
normal  operation  is  inicrru]>ted,  the  entire  vertical 
blank  routine  is  executed,  for  a  detailed  description 
see  page  99  oi  the  Atari  Operating  Sysleni  L 'ser's 
rw//V/f' (CO  16555). 

The  Atari  documentation  claims  that  page  six 
{addresses  1536  lo  1791)  is  used  by  the  .system  onlv 
when  the  power  is  turned  on.  During  testing,  I 
discovered  tlial  ]Jage  six  is  used  by  (be  B.ASIC; 
LIST  f  imclion.  Eor  this  reason  llie  clock  routines 
are  stored  in  high  memorv  behind  RAMTOP 
where  lliey  are  safe.  Safe?  Did  you  know  that  shift 
CLEAR  spreads  64  zeroes  past  RAMTOP?  So  the 
routines  end  up  a  full  page  (256  hvtes)  above  RAM- 
lOP.  Safe?  Not  (luite.  11  you  list  more  than  a  few- 
lines  of  your  program  at  t)ne  time  through  a  text 
window,  the  svstcm  mav  go  into  an  endless  internal 


loop.  Do  a  CR.O  before  scanning  througli  \our 
program. 

At  line  1 10.  the  jDrogram  finds  the  current 
value  of  RAMTOP  and  .sets  P.\OE  to  one  less.  At 
line  I'iO.  RAM  TOP  is  reset  to  one  page  lower  than 
PAGE  and  the  address  PAGEADDR  is  calculated. 
Lines  150-180  POKE  the  clock  routines  into  mem- 
ory, tieginning  at  PAGEADDR.  Since  tlie  assembler 
routines  are  compiled  relative  to  page  six,  all  sixes 
arc  changed  to  the  new  base  —  PAGE. 

Lines  160  and  170  POKE  six  back  into  locations 
which  really  were  sixes.  Lines  200  through  280 
accept  the  cnrretU  time  and  perform  soiue  elemen- 
tary editing  checks.  Lines  300  lo  330  l^OKE  the 
time  values  one  digit  at  a  time  into  the  clock,  and 
line  340  sets  tlie  clock  in  motion. 

The  OS  vertical  blank  routine  is  reached  bv 
the  computer  through  a  special  address  called  a 
vector.  The  system  clock  jMogram  changes  the 
\ertical  blank  vectors  to  point  to  its  own  code. 

The  clock  and  its  contiol  bvte  mav  be  accessed 
h\  an\  BASIC  program.  The  following  routine  will 
recalculate  PAGE.\DDR: 

10   RAMTOP  =  6*164- 10 

20  PAGE=PEEK(RAMTOP)H-l 

30  PAGEADDR  =  PAGE*256 

The  control  bvte  is  at  PAGEADDR.  To  temp- 
orarilv  disable  the  display.  POKE  PACiEADDR.O. 
You  miQln  waiu  to  do  this  for  ijames  or  when  the 
clock  would  interfere  with  voin^  screen.  To  redisplav 
the  clock.  POKE  PAGEADDR,  1 . 

The  clock  is  stored  in  the  six  bytes  following 
the  control  byte.  Hoius  are  stored  in  PACiE.AD- 
DR+  1  and  P.'VGEADDR  +  2,  miniues  are  stored  in 
PAGEADDR +  3  and  PAGEADDR +  4,  and  seconds 
are  stored  in  PAGEADDR -I- 5  and  PAGEADDR + 
6.  A  program  needing  the  current  time  could 
execute  the  following  routine: 

40   SAVETIME  =  0 

50  CURRTrME=IOO0*PEEK(PAGEADDR+l)  +  100 

*PEEK(PAGEADDR  +  2)+  10*PEEK(PAGEADDR 

+  3)  +  PEEK(PAGEADDR  +  4) 
60  IF  CURRTIMEoSAVETIME  THEN  SAVETIME 

=  CURRTlME:GOTO50 

Type  GR.2  for  the  big-screen  effect,  then 
GR.O  when  vou  are  reach  to  use  yoiu"  computer 
again. 

Be  tareiul  when  typing  the  DATA  statements. 
.V  mistake  will  probably  have  dire  consequences.  In 
fact,  it  would  be  wise  to  save  yom-  work  before 
RUNningthe  first  time. 


10  REM  SYSTEM  CLOCK  FOR  ATARI 

20  REM  WRITTEN  BV  BILL  ZIMMERMAN 


30  REM  CLOCK  CONTROL  AT  <RAMTOP)+l 

40  REM  1  =  DISPLAY 

50  REM  O  =  NO  DISPLAY 

4.0  REM  CLOCK  VALUE  AT  (  <  RAMTOP  )  +  1  >  +  1 

70  REM  SIX  BYTES  -  HHMMSS 

80  REM 

100  DIM  A*(3) 

1 10  RAMTOP=6»16+10: PAGE=PEEK (RAMTOP) -1 

120  POKE  RAMTOP, PASE-l : GRAPHICS  OiPABEADDR=P 

AGE«25& 
130  ?  :?  :?  ,"WINDINB  THE  CLOCK":?  :?  :? 
140  REM  ARK  POKE  CLOCK  INTO  RESERVED  MEMORY 
150  FOR  I-O  TO  237:READ  X:IF  X-6  THEN  X-PAQE 
160  POKE  PASEADDR+I , XiNEXT  I 
170  POKE  PAGEADDR+9,6:REM  REAL  SIXES 
IBO  POKE  PABEADDR+45, 6 

200  ?  "WHAT  TIME   ( HHMM ) " ; : I NPU T  TIME 
210  THH=INT<TIME/100): TMM-T I ME-THH* 1 OO 
220  IF  THH>23  THEN  200 
230  IF  TMM>59  THEN  200 
240  IF  THH012  THEN  270 
250  ?  "MIDDAY"; : INPUT  A«:IF  A»(1,1)<>"Y"  THE 

N  THH=0 
260  GOTO  300 
270  IF  THH>12  THEN  300 
280  ?  "AM  OR  PM";: INPUT  A«!lF  A* (1 , 1 ) - " P "  TH 

EN  THH=THH+I2 
290  REM  POKE  IN  TIME  AND  START  CLOCK 
300  X=INT(THH/10) :POKE  PABEADDR+ 1 , X 
310  V=INT(THH-X*10) :POKE  PABEADDR+2,Y 
320  X=INT<TMM/ JO) :POKE  PABEftDDR+3, X 
330  Y=INT(TMM-X«10) :POKE  PABEADDR+4,Y 
340  X-USR (PAGEADDR+8) 
350  END 

1000  DATA  1,   O,   O,   O,   O,   O,  O,   196,   169,   6 

1001  DATA  160,  28,   162,  6,  32,   92,  220,   169, 

7,   160 

1002  DATA  54,   162,   6,   32,   92,   228,   104,   96, 
23B,   7 

1003  DATA  6,   240,  3,  76,  95,  22B,   173,   O,  6, 

73 

1004  DATA  12B,   141,   O,   6,   238,   6,   6,   169,   19 
6,   141 

1005  DATA  7,   6,   20B,   235,   162,   4,   138,   208, 
24,   173 

1006  DATA  1,  6,  41,  2,  240,   17,   173,  2,  6,  4 
1 

1007  DATA  4,  240,   10,   169,  O,   141,   1,  6,   141 

.  2 
lOOB  DATA  6,  240,  50,   169,  9,   221,  2,  6,   176 

,  45 
1009  DATA  56,   169,  2,  6,  233,   10,   1S7,  2,  6, 

254 
lOJO  DATA  1,   6,   169,   197,   141,  7,  6,   169,  5, 
221 

1011  DATA  1,   6,   176,   105,   169,   0,   157,   1,   6, 

202 

1012  DATA  4B,  97,  202,   169,   196,   141,  7,   6, 
254,  2 

1013  DATA  6,   16,   179,  240,  B4 ,   173,  0,  6,  74 
,   144 

1014  DATA  78,   10,   141,  O,   6,   165,   204,  72,   1 
65,   205 

1015  DATA  72,  24,   173,  48,  2,   105,   4,   133,   2 
04,   173 

1016  DATA  49,  2,   105,  O,   133,   205,   160,   1,   1 
77,  204 

1017  DATA  72,   136,   177,  204,   105,   30,   133,  2 
04,   104,   105 

lOlB  DATA  O,   133,  205,   162,  4,   160,  8,   1B9, 
2,  6 

1019  DATA  32,  222,  6,   1 B9 ,   1,   6,  32,  222,   6, 

202 

1020  DATA  48,   8,   169,   10,  32,  222,  6,  202,   1 
44,  233 

1021  DATA  104,   133,  205,   104,   133,  204,  238, 

O,  6,   76 

1022  DATA  9B,  228,  9,   16,   13,  O,  6,   145,  204 
,   136 

1023  DATA  96,   13,  0,  6,   145,  204,   136,  96 


THE  OLD 
TOOK'S  SECRET 


Journey  back  to  the  third  age  of  middle  earth.  What  really 
happened  before  the  adventures  of  Bilbo  and  Frodo  in  the  "Lord 
of  the  Rings"?  Rnd  out  as  you  unravel  the  ever-changing 
mysteries  In  "The  Old  Took's  Secret."  (disk  only) 

Don  t  IVIisis... 

INVENTORY  CONTFIOL  -  380  Items  (more  on  multiple  disks). 
Sort,  print,  manipulate  stock.  A  great  business  program  tor  Atari 
owners.  (We  use  it  for  ourselves!) 

ACCOUNTS  RECEIVABLE  -  Sorts,  prints  billings,  ages  accounts 
30,60,90  days,  15  transactions  per  month. 


*■  seem  - 


All  Programs    $33.95  each 
Tape  or  Disk  4ak  req. 
Dealer  inquiries  Welcome 
>:  Trademark  of  Atari,  inc. 


software 

3272  E.  Anaheim  St. 

Long  Beach,  CA  90804 

(213)438-7469 

(10a.m.  to  $p.m.) 


ATARI  OWITERS! 

20%  OFF  ALL  SOFTWABE 

Adventure  International  '  Avalon  Hill  * 
Crystalware  '  Automated  Simulations  " 
Arcade  Plus  '  Gebelli  Software  '  On  Line 
Systems  '  Horizon  Simulations  '  IDSI  " 
Artworx  '  C.E.  Software 

Order  from  us  and  get: 

Free  Newsletter  -  Evaluations,  Reviews! 

No  Club  To  Join  -  No  Membership  Fees! 

Free  Catalog! 

Free  Charge  Card  Use! 

Free  Phone  Orders  (we  deduct  the  cost  of  the  call ) 

COK-PAXE: 

Ketall  Your  Cost 

Crush,  Crumble,  and  Stomp         29.95  23.95 

Jawbreaker                                  29.95  23.95 

Mouseattack                                   34.95  27.95 

To  Order  Call: 
C4123  235-2970 

Or  Write; 

MIDRAJSTEIUSr  SOFTWARB 
Box  247  New  Florence,  PA  15944 

Send  money  order,  certLfied  check,  personal  check  ( allow 
two  weeks  to  clear ),  G.O.D. 

Add  S2.00  shipping  per  order 

PA  residents  add  6%  sales  tax 

Prices  subject  to  change  without  notice. 
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COMPUTE! 


August.  1982.  Issue  27 


This  is  (in  exphi  nation  for  PET  and  VIC  owners  who 

imudcr  ivhal  BASIC  looks  like  to  the  roDipitlcr  (it's  not 
exactly  what's  on  the  screen).  Also,  have  \oii  ever  needed 
to  send  text  to  your  printer  from  machine  language?  This 
article  explores  both  of  these  topics. 


Inner  BASIC 


Jim  Butterfield 
Toronto 


Question:  When  I  tvpe  in  a  line  of  BASICS,  how  is  it 
.stored  in  memory?  I've  looked  at  the  contents  of 
hexadecimal  addresses  400  and  up  in  my  PET  and 
can't  recognize  anything. 

Question:  Ho^v  do  I  print  on  m\'  |:)iinter  from 
macliine  language? 

The  two  t|uestions  are  partly  related. 

When  a  BASIC  line  is  tvpcd  with  a  line  luimbcr 
(so  that  it  goes  into  memory),  it  will  be  stored  almost 
as  typed.  In  the  PET,  it  will  go  into  the  area  from 
hex  0400  and  up.  In  the  \'IC  it  depends  on  ihc 
svstcm:  a  ininiinuin  5K  \'iC  uses  the  area  from  Iicx 
1000  and  up.  Without  explaining  in  detail,  here 
arc  the  parts  of  a  BASIC  line  stored  in  memory: 

First  two  Ijvtes:  address  link  to  iiexl  line  ...  or, 
if  zero,  end  of  program. 

Next  two  bytes:  line  number  in  binary 

Remainder:  BASIC  text  w  lib  tokens 

End-of-line:  zero  byte 

If  vou  don't  know  about  tokens,  vou  luighl 
read  Herman's  "Tokens  .Aren't  jus)  KorSubwavs" 
in  COMPVTErs  First  Book  of  PETICBM.  So:  10 
PRIN  r'XXX"  will  become:  OC  04  (link  to  next  line 
at  hex  ()40C:);  OA  00  (line  number  10);  99  (PRINT 
token);  22  58  58  58  22  ("XXX");  00  (end  of  line). 

Thai's  not  machine  language;  it's  jusi  tokeni/.ed 
BASIC.  II  you'd  like  to  see  where  the  interpreter 
does  its  machine  language  work,  look  u])  PRINT  in 
a  memorv  map:  you  can  then  disassemble  and  try 
to  make  sense  out  of  it. 

To  PRINT  in  machine  language,  LOAD  the  A 
regisler  with  the  ASCII  character  and  c;(ll  ()SR) 
hex  FFD2.  I  he  character  will  prim  to  the  "stan- 
dard" output  —  the  screen. 

To  PRINT  to  a  device  other  than  the  screen, 
the  file  must  be  OPENed  I'irsi;  this  is  most  easily 
done  from  BASIC.  When  the  machine  language 
program  is  rcadv  to  PRIN  T,  select  the  device  with 
LDX  (logical  Tile  number)/JSR  3FFC9  -  this  se- 


quence is  equivalent  to  CMD  (logical  file  number). 
Now  PRINT  as  above.  When  you  have  rmishcd  foi" 
the  moment,  disconnect  the  device  with  f.SR.SFFCC. 
Eventually,  you  should  CLOSE  the  file.  .Again,  this 
is  most  easily  done  in  B.ASIC]. 

If  you  have  a  PET,  try  entering  the  following 
information  in  hex: 

0400  00  13  04  0A  00  9F  31  2C 

0408  34  3A  9E  31  30  34  35  3A 

0410  A0  31  00  00  00  A2  01  20 

0418  C9  FF  A9  41  20  D2  FF  18 

0420  69  01  C9  5B  D0  F6  A9  0D 

0428  20  D2  FF  20  CC  FF  60  00 

This  will  also  work  on  a  VIC  with  a  3K  expansion 
module.  However,  il  vou  have  the  minimum  5K 
VIC,  trv  entering; 

1000  00  13  10  0A  00  9F  31  2C 

1008  34  3A  9E  34  31  31  37  3A 

1010  A0  31  00  00  00  A2  01  20 

1018  C9  FF  A9  41  20  D2  FF  18 

1020  69  01  C9  5B  D0  F6  A9  0D 

1028  20  D2  FF  20  CC  FF  60  00 

You'll  need  a  monitor  for  the  VIC  to  do  this, 
of  course. 

We  have  entered  a  program  that  is  both  B.ASIC 
and  machine  language.  B.ASIC  is  contained  in  the 
firsl  two  and  a  half  lines;  the  rest  is  macliine  lan- 
guage. Check  il  carcluUy.  \'ou  can  go  iiack  (o  B.ASIC 
and  LIST  the  BASIC  part.  To  see  the  .MI,  [)ait 
you'll  need  a  disassembler. 

The  i^rograin  as  gi\en  should  RUN,  but  to 
wiap  things  up  neatly  we  should  do  one  more 
thing:  set  the  Statl-of-Va]ial>lc  pointer.  It's  good 
practice  and  will  make  oin-  program  S.AV'F-able. 
On  the  PET,  we  should  put  address  042F  into  this 
pointer  (located  at  hex  7C  and  7D  on  Original 
ROM  PF.Ts:  hex  2A  and  2B  on  newer  mac  hines). 
On  the  VIC^,  we  should  ptit  address  102F  iiUo  the 
pointer  a(  hex  21)  and  2F..  Don't  forget  that  ad- 
dresses g(3  in  backwards,  or  low  order  (hsi,  so  that 
in  the  case  of  newer  PETs,  valtie  2F  would  go  into 
address  2.A  and  value  01  into  address  2B. 

Whether  (he  i)()inters  aie  fixed  u[)  neaily  or 
not,  v(ju  mav  go  back  to  BASIC  and  say  RUN.  The 
program,  all  47  bytes  of  it,  causes  the  alphabet  to 
be  output  (o  the  primer. 

Sometimes  a  working  example  is  worth  many 
pages  ol'explanalioii.  Try  this  one.  Dissect  il.  See  if 
you  can  see  how  it  works. 

We've  written  a  BASIC  program  in  hexadeci- 
mal, manufacluring  line  number,  tokens,  and  all. 
Then  we  wrote  a  linked  machine  language  [pro- 
gram, and  made  it  all  work  together. 

Now  see  if  vou  can  output  the  nuineiic  digits 
as  well  as  the  alphabet.  @ 


H  Skyles  Electric  Works 


WORD-WRITER 


Add  this  one  small  device  and  greatly 
increase  the  power  of  your  8032,  8096 
or  SuperPet.     i 


This  one  small  device  can  double,  triple  or  quadruple  the  usefullness  of  your 
Commodore  Business  Machine, 

Open  your  CBM  computer  and  place  this  modern  wonder  chip  in  the  rear  empty  socl<et.  Close  the  lid  and  trun 
on  your  CBM  with  WORD-WRITER  a  built-in  word  processing  system.  Type  ■'SYS36864',  "RVS".  key  and 
"L"  for  letter.  That  is  all  there  is  to  it  —  no  diskettes  or  tapes  to  hassle  with.  Start  writing!!  You  never  knew  a 
word  processor  could  be  so  easy  to  use.  Make  a  mistake?  No  problem,  cursor  to  the  front  of  the  mispelling 
type  "RVS"  key  "G  key"  and  gobble  up  the  offending  word.  Now  strike  "RVS."  "\"  (for  insert)  and  type  in  the 
correct  word  or  phrase.  You  only  want  to  change  a  letter,  or  a  line?  No  problem,  a  couple  simple  key  strokes 
will  do  it. 

WORD-WRITER 

Want  to  move  or  copy  a  line  or  paragraph?  Want  to  insert  a  something?  No  problem,  a  few  simple  practical 
keystrokes  and  it  is  done.  Want  to  change  a  word  because  you  have  thought  of  a  better  word?  Want  to  change 
a  name  everywhere  it  appears?  Want  to  change  some  occurrences  of  a  word?  No  problem,  two  (2)  count 
them,  two  keystrokes  set  you  up  to  do  this, 

Do  most  of  your  letters  and  reports  have  standard  paragraphs  in  them?  No  problem,  write  them  once  save 
them  on  disk  or  cassette  and  use  them  thousands  of  times  with  only  a  few  keystrokes  of  typing  for  each 
paragraph. 

Have  a  lengthy  report,  memo  or  letter  to  write?  No  problem,  Word-Writer  holds  up  to  15  —  count  them  —  15 
pages  of  text  at  one  time. 

Wan!  to  search,  scroll,  skim,  skip,  flip  or  jump  through  the  text?  No  problem,  a  couple  of  keystrokes  and  you 
are  on  your  way. 

What  about  typing  out  or  printing  the  text?  No  problem,  a  few  keystrokes  and  you  can  print  out  a  rougti  draft  or 

final  copy  on  whatever  printer  you  have  attached  to  your  PET/CBfVl 

This  modern  wonder  chip: 

WORD-WRITER 

Available  Immediately  from  your  local  dealer  at  a  modest  cost  of  only  S85.00  complete  with  an  easy  reading 

manual. 

Try  Word-Writer  for  10  days,  if  you  aren't  completely  amazed  that  such  a  small  item  could  make  such  a  major 
improvement  to  your  CBfV18032,  CBM8096  or  SuperPet,  please  return  it  lor  a  full  refund, 

INSTALLATION:    installs  into  socket  UDI  1  (SAOOO) 

PRICE:    For  CBfVl  8032,  8096  or  SuperPET  SP9000  WORD-WRITER $85.00 

Please  specify  your  PET/CBIvl  model  when  ordering 

AVAILABILITY:    immediately  from  your  LOCAL  DEALER 

or 

VISA,  MASTERCHARGE  ORDERS  CALL  (800)  227-998  (except  California  residents) 
CALIFORNIA  ORDERS  PLEASE  CALL  (415)  965-1735 


Skylcs  Electric  Works 


231  E  South  Whisman  Road 
Mountain  View,  CA  94041 
(415)  965-1755 
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Making  backiijj  rojni's  oj  a  disk  can  present  problems 
when  yini  are  using  a  single-dr/Te  device.  Owners  of  the 
C.iiun/ioflore  203 1  disk  drive  should  find  lliis  file  copying 
frograni  indispensable. 

Programs  I  and  2  are  li.ASIC.  loaders.  ]'ou  type  in 
the  version  for  your  PET  (eilher  Upgrade  or  1.0}  and  it 
wilt  create  the  machine  language  Jar  yon.  J  lien,  to  start 
the  friigraiii.  type  S)'S  6 1-1. 

Copy  2031 
Files 

G,  H  Watson 
University  of  Delaware 
Newark,  DE 

Mass  data  storage  aiul  retrieval  has  been  made 
tomcnient.  fast,  and  rclial^lc  Un  the  mictoconijju- 
tcT  user  wilii  access  to  a  llopp\'  disk  chi\e.  With  the 
IntrochKiion  of  the  C:BM  2031  Single  Disk  Diivc, 
Cloniinotifjre  lias  alIo\\ed  the  benefits  of  chsk  storage 
lo  hv  available  to  Pt  l'/(;R^[  \'1C  owners  with  e\en 
I  lie  smallest  conipuiing  l)iidgels.  However,  while  a 
single  drive  is  more  alTordable  than  a  dnal  drive. 
certain  handicaps  soon  become  apparent. 

A  major  problem  is  the  inabilit)'  to  qiiicklv 
prodnce  backup  copies  of  disk  files  on  a  differenl 
diskette  (handled  easily  on  a  dnal  drive  with  a 
single  cominand).  Wiih  the  program  here,  C^opv 
20;i  1  Files,  the  contenis  ol'a  disk  file  aif  iransCerred 
to  FK  Is  programmable  memory  and  then  trans- 
ferred back  to  a  different  diskette,  all  at  machine 
language  speed.  The  user  sinipiv  enters  the 
lilename  and  switches  diskeiies  at  the  a))pi()pnate 
lime. 

Operation  of  the  [jrogram  may  be  tniderstood 
through  compari.sCMi  with  its  BASIC  connter|Darl. 
In  *o"PKN  ERROR  CHANNEL*  a  channel  is 
])re|)ared  (or  input  ofdisk  error  messages. 

100    OPEN    1,8,15 

The  name  of  the  file  to  be  copied  is  entered  in  * 
OPEN  KILE  FOR  READ*.  Ihe  filename  is  then 
ap])cnded  with  ".P.R"  (or  ".S.R")  and  ihe  file  is 
opened  ibr  reading. 

110  PRINT:INPUT  " FI LENAME" ; FL$ 
120  OPEN  2,8 ,2,FL$+" ,P,R" 
130  GOSUB  500 

*READ  FILE*  loads  the  file  into  the  memory  of 
the  PET  (normally  occu])ied  bv  a  BASIC  program). 


The  end  of  the  file  is  detected  \  ia  a  change  in  the 
status  word  ST. 

140  XFR=TP 

150  GET#2,C$ 

160  IF  C$=""  THEN  C=0:GOTO  180 

170  C=ASC(C$) 

180  POKE  XFR,C 

190  IF  ST  THEN  210 

200  XFR=XFR-(-l:G0TO  150 

210  EOF=XFR 

220  CLOSE  2 

At  this  point  the  diskettes  are  switched  and  a 
file  is  opened  h)r  writing  in  *OPEN  FILE  FOR 
WRIIE* 

230  PRINT:PRINT"SWITCH  DISKETTES," 
240  PRINT"THEN  HIT  RETURN." 
250  GETC$:IF  C$=""  THEN  250 
260  OPEN  2,8,2,FL$+",P,W" 
270  GOSUB  500 

The  reverse  process  is  carried  out  in  *\VRITE 
FILE*.  The  file  contents  are  transferred  bvtc  hv 
bvtc  initil  ihe  end  of  (he  fili'  is  indicated. 

280    XFR=TP 

290    C=PEEK{XFR) 

300    CS=CHR$(C) 

310  PRINT#2,C$; 

320  IF  XFR<EOF  THEN  XFR=XFR+1 : GOTO  290 

When  the  lile  is  ctjmpletely  transferred,  all  files  are 
closed  in  *EXrL*. 

330    CLOSE    2:CL0SE    1 : END 

The  subroutine  *DERROR'''  allows  disk  errors  to 
be  deiecied  and  displayed. 

500  INPUT#1,EN$ 

510  IF  EN$="00"  THEN  RETURN 

520  PRINT:PRINT"DISK  ERROR  ";EN$;"!" 

For  ihe  BASIC  equivalent  lo  work  coirectly  a  safe 
storage  space  nuist  be  allocated  in  memorv  for  the 
file.  ' 

10  POKE  53,8:CLR 

20  TP=PEEK C53) *256+PEEK(52) 


Copv  203  1  Files  has  been  assembled  to  reside 
in  the  first  and  second  cassette  buffers  of  a  BASIC 
4.0  PET.  \The  BASIC  loaders  provided  (Programs  1 
and  2)  are  for  -1.0  and  Upgrade  BASIC]  The  program 
might  run  on  a  VIC-20  if  the  system  varialjles  and 
subioiitine  calls  can  be  supplied  by  a  knowledgeable 
\'IC  owner.  Incidentallv.  the  [program  will  also 
work  with  the  CBM  4040  Dual  Disk  Drive. 


ECLECTIC  SYSTEMS  CORPORATION 
Order  TOLL  FREE  1  800-527-3135 


^^'. 


P.O.  Box  1166  •  16260  Midway  Road 
Addison,  TX  75001  •  (214)  661-1370 


ANNOUNCES 


commodore 


EM®  for  the  SuperPET 

EM®  is  ANSI  standard  MUMPS 

Make  your  SuperPET  Super-Load 
i  in  EM®  and  Dramatically  Improve 
your  Programming  Productivity 


EM  Hs  more  than  just  a  programming  language.  It  is  a  well  integrated  data  management  system  combining  with  one  syntax  what  other  operating  systems  would 

call  1)  an  application  programming  language;  2|  a  job  control  language:  3)  a  linkeage  editor:  4)  a  database  management  system:  and  51  a  communications 

monitor. 

PROGRAM  MANAGEMENT: 

EM'  provides  all  programming  management  facilities  needed  to  manage  programs  and  program  files.  Programs  can  be  created,  edited,  catalogetl  and 

debugged  from  within  EM',  Programs  can  be  as  large  as  disk  capacity.  A  resident  algorithm  rids  memory  of  least  frequently  used  variables  and  program 

modules  so  ttiat  what  you  need  olf-disk  normally  resides  in  memory. 

STRING  POWER: 

EM  ■  makes  string  handling  easy  with  its  extensive  set  of  string  operations  and  functions.  Variable  length  strings  can  be  used  routinely  without  the  obstacles 

presented  by  most  other  programming  languages. 

PATTERN  MATCHING: 

Efit"^  can  "filter'  user  input  with  a  useful  pattern  matching  tftat  will  result  in  fewer  user  or  device  errors.  For  example:  dates,  zip  codes  and  names  can 

be  tested  for  validity  with  a  single  statement. 

GLOBALS: 

EM'  obviates  the  need  for  traditional  read  and  write  operations  on  secondary  storage  devices  by  allowing  data  elements  to  be  directly  referenced  as  a 

set  of  subscripts;  all  the  details  of  file  organization  and  retrieval  are  hanrJIed  by  the  system. 

TIMING: 

El\fl'  enables  a  programmer  to  associate  timing  constraints  with  several  operations.  This  feature  allows  testing  for  terminal  malfunctions  as  well  as 

prompting  users  in  time-critical  dialogue, 

DATA  BASE  MANAGEMENT: 

Sons  and  merges  are  not  necessary  as  EM  ■  automatically  stores  data  in  a  dynamically  allocated  balanced  tree  structure-  Random  access  to  any  data  item 

requires  at  most  three  disk  reads. 

EM^  UNMATCHED  IN  PROGRAMMING  PRODUCTIVITY: 

System  houses  that  program  in  EM'  (MUMPS)  find  that  their  costs  are  lower  than  those  of  their  competitors  using  otHer  languages.  Fewer  lines  of  code 

are  necessary  per  application.  Dimension  statements  are  not  required.  Subscripts  may  be  alpha,  numeric  or  any  legal  string.  Data  types  need  not  be  defined 

and  can  change  freely  throughout  as  EM '  can  recognize  when  it  is  dealing  with  alpha,  numeric,  integer  or  floating-point  data  types.  EM=  gives  the  professional 

programmer  a  full  set  of  software  tools  designed  for  real-life  tasks  and  problems  he  consistently  encounters  in  the  production  and  maintenance  of  application 

software.  EM=  adheres  rigidly  to  ANSI  MUMPS  standards,  wtiich  make  it  transportable  to  larger  processors  manufactured  by  DEC,  TANDOM,  DATA 

GEt^ERAL,  HARRIS  and  otfiers.  Additionally  EM~  gives  ttie  less-experienced  programmer  the  tools  to  do  a  professional  job  on  formidable  programming 

applications. 

You  may  order  EM"^  or  SuperPET  by  calting  ECLECTIC  SYSTEMS  toll-free  at 

1-800-527-3135  from  10  AM  to  4  PM  CDT  Monday  through  Friday,  or  you  can 

order  by  mail  using  the  form  below.  Texas  residents  call  1-214-661-1370. 

ECLECTIC  SYSTEMS  CORPORATION 

P.O.  Box  1 1 66, 1 6260  Midway  Road,  Addison,  Texas  75001 

Here's  my  order  for  EM  =  @  $299  plus  $3.75  for  shipping  and  handling  (UPS  surface  unless 
specified  otherwise).  Residents  of  Texas,  Louisiana,  Oklahoma  City  and  Tulsa,  Oklahoma 
must  add  applicable  taxes. 
D  My  certified  check  or  money  order  is  enclosed, 

D  Please  charge  my  VISA  ^ or 

MasterCard  fi Expiration  date 


Name 


Signature 


Address 


City 


Slate 


Zip 
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The  ])rogram  resides  happih  in  the  cassette 
buffets  unless  1 )  the  cassette  drive  is  accessed,  or 
2)  llic  advanced  DISK  BASIC  commands  in  BASl  t: 
4.0  arc  used.  For  example,  enterinsj  niRI'.(rrOR\' 
1)0  would  cause  jKirl  of  llie  progiam  in  the  second 
cassciie  bulier  lo  be  overurilLcn.  It  this  creates  a 
prcjblem,  assemble  the  program  elsewhere.  Using 
DOS  Wedge  commands  will  not  harm  the  program 
ihougli. 

As  shown,  Copy  2031  Files  will  cop)  pro- 
gram illes  (BASIC  prtjgrams,  WordPro  files,  MAF 
hies,  ...).  This  is  controlled  h\  the  appendix  'M',R" 
stored  in  *STRIXC»  TABLK*  in  reverse  order.  In 
order  to  cops'  sec|iienlial  files  (Data  Illes,  Papi'rMiilr 
Illes,  ASM/  IFD  Tiles,  ...)  the  P  in  the  a])peiidix 
should  be  replaced  with  an  S.  This  change  mav  i)e 
accomplished  before  rintning  the  program  (S^'S 
(^34)  In  changing  the  bvte  with  a  POKE  (POKE 
9,52, S(i  for  pi'ognim  files  and  ROKF  9.')2.83  lor 
sc(|iiential  files).  For  copvinga  large  mnnber  of 
liles.  \()U  ma\  consider  changingJMB  READ\'  (o 
|iMPBE(;iN. 


Program  1.  4.0  Version 


500 

634 
640 
646 
652 
658 
664 
670 
676 
682 
688 
694 
700 
706 
712 
718 
724 
730 
736 
742 
748 
754 
760 
766 
772 
778 
784 
790 
796 
802 
808 
814 
8  20 


FOR  ADRES=63 
ADRES,DATTA: 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


169,  1, 
242,  16 
15,  133 
209,  32 
169,  11 
226,  18 
169,  2, 
200,  17 
4,  189, 
200,  20 
169,  2, 
242,  16 
2,  133, 
32,  77, 


198 
169 
32, 
150 
230 
165 
32, 
160 
187 
164 
218 
3, 


,  25 

21, 
,  20 
,  1, 
,  1, 

226 
,  3, 
,  32 
,  20 
,  32 
162, 


169,  4, 
133,  0, 
32,  102 
6,  208, 
200 
.  23 


14, 
208 


4T095 
NEXT 
133, 
9,  8, 
,  211 

,  99, 
5,  32 

0,  16 
133, 

7,  21 
181, 

2,  20 
133, 

9,  8, 
211, 

3,  1 
5,  16 

133, 
242, 

8,  7, 
208, 
133, 

,  242 

169, 

,  228 

9,  13 
,  99, 

2,  3 

133, 

160, 

,  242 

4,  1 
,  208 
4,  16 


4: READ 
ADRES 

210,  3 

133,  2 
,  169, 

245,  1 
,  29,  1 
9,  0,  1 

219,  1 
8,  208, 

3,  145 

8,  247, 
210,  3 
133,  2 
32,  99 

62,  2, 

9,  4,  1 

0,  160 
145,  0 
200,  2 
240,  1 
6,  169 

'127I  3 
,  255, 
6,  169, 
245,  3 
2,  201, 

1,  169 
0,  177 

,  165, 
96,  5, 
,  238, 
0,  3,  1 


DATTA:POKE 

2,  226 
12,  169 

0,  133 
60,  3 
87,  32 
33,  218 
60,  255 

251,  162 
,  218 

132,  209 
2,  226 
12,  169 
,  245 
32 
33,  1 

,  0 
,  166 
08,  244 
32,  5 
,  2 

04,  255 
2,  29 
240,  251 

87,  145 
2,  77 

255 
,  3 
,  0 

1,  197 
240 

230,  1 
69,  164 


826 
832 
838 
844 
850 
856 
862 
868 
874 
880 
886 
892 
898 
904 
910 
916 
922 
928 
934 
940 
946 
952 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


32, 

226 

242 

179 

32, 

32, 

32, 

201 

3, 

204 

76 

63 

73 

73 

69 

69 

32 

78 

73 

82 

33 

80 


29,  187, 

,  242,  16 

,  32,  204 

,  162,  1, 

21,  242, 

21,  242, 

204,  255 

,  48,  208 

201,  48, 

,  255,  96 

69,  78, 


169, 

9,  1, 

,  255, 

32,  1 

141, 

141, 

,  173, 

,  206, 

208,  1 


13, 


32, 

84, 
83, 
83, 
78, 
82, 
46, 
83, 
79, 
13, 
44, 


0,  1 

67, 

75, 

44, 

32, 

69, 

13, 

75, 

82, 

0,  0 

246, 


65, 

3, 

72, 

69, 

13, 

72, 

84, 

0, 

32, 

32, 


77 
83, 
32 
84 
84 
73 
85 
13, 
69 
.  0, 
82, 
230, 


2,  32 
32,  226 
76,  255 

98,  255 

176,  3 

177,  3 
176,  3 
173,  177 

99,  32 
70,  73 
,  69 

87 
,  68 
,  84 
,  72 
,  84 
,  82 

68 
,  82 

0 
44 
1,  76 


Program  2.  Upgrade  ROM  Version 

(llianLi;i'  llu'si'  liru'S  in  pKiiiiaiii  '2. 


634 
552 
658 
664 
694 
706 
730 
754 
760 
766 
778 
802 
826 
832 
838 
844 
850 
856 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


169 

209 

169 

111 

169 

2, 

32, 

32, 

160 

202 

218 

32, 

32, 

174 

242 

195 

32, 

32, 


,  32, 
,  115 
,  196 
,  2, 
133, 
225, 
174, 
,  3, 
,  32, 
,  32, 
50, 
28, 
,  242 
,  32, 
,  162 
225, 
225, 


133,  210 

36,  245 

,  32,  28 

,  169,  0 


133, 
211, 
241, 
242, 
169, 
228, 
36, 
242, 
202, 
,  169 
204, 

,  1, 
241 


210 

32, 

14 

32 

127 

25 

245 

165 

169 

,  1 
,  25 

32, 
,  14 


241,  14 


,  32, 
,  160 
,  202 
,  133 
,  32, 

36, 
5,  0, 
,  204 
,  32, 
5,  24 
,  32, 
,  1, 
,  2, 
,  32, 
5,  76 

198, 
1,  17 
1,  17 


174 
,  3 
,  32 
,  218 

174 
245 

166 
,  255 

28 
0  ,  251 

77 
197 
32 

174 
,  137 

255 

6,  3 

7,  3 


My^\  •  DISK-O-MATE"  (wri.«  fo,  pncei 

A  must  for  2040/4040  disk  owners.  Write  protect  indicators/ 
switches,  power  indicator  and  error  beeper. 

•  "flea/  World  "SOFTWARE  .317  S25, 

Word  Processor,  Mailing  List.  Catalog.  Ham  Radio.  Ffequency  Counter. 

r-"OLD"  8K  PETs 1 

•  211 4 -TO -6550  RAM  ADAPTER  isizsss) 

Replace  6550  RAMs  with  low  co&t  21  14s.  Hundreds.  Sold' 

\^^AA.    caK  MEMORY  EXPANSION    (sib  S62i 

JpW^^TBrf^         Low  cast  memHrf  BxpansiDn  usmg  21  14s  for  biggor  programs 

W 
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OPTIMIZED  DATA  SYSTEMS 

Dept,  C.  P.O.  Box  595  -  Placentia.  CA  9Z670 

DISK'O-MATE  Irademart;  Optimized  Data  Syilems     PET/CBM  tradtimaik  Commodore 


BfiTTERlES 
inCLUDED 


$ 


150 


00 


village  by  the  grange.  71  mccaul  st.  (f6)  toronto  m5t  2x1     telephone  596-1405 

ARBITER  1.4  MULTI-USER  DISK  SYSTEM  FOR  COMMODORE  4.0  COMPUTERS 

OVER  THREE  HUNDRED  IN  USE  ACROSS  ONTARIO 
Since  September  1981  BATTERIES  INCLUDED  has  been  installing  the  ARBITER  system  in  classrooms  of  Commodore  BASIC  4.0 
computers.  Ttie  computers  are  connected  to  CBM  Disk  Drives  and  printers.  All  users  have  access  lo  all  dist*  drives  and  printers  plus  a  host  of 
commands  to  make  this  system  configuration  really  usable! 

THE  ARBITER  1 .4  SYSTEfv)  IS  READY  TO  GO! 
FEATURES 

1)  Easy  installation. 

2)  Uses  no  RAM  or  Utilily  Sockets. 

3)  Up  to  32  computers  in  one  system. 

4)  System  self  initializes  on  power  up. 

5)  Operation  is  completely  transparent  to  the  user. 

6)  Extended  commands  allow  a  fnendly  multi-user  environment. 

7)  System  design  virtually  eliminates  interleaved  printer  output. 
SPECIAL  COMMANDS 

>'F  S  -      Allows  studcnls  lo  protect  files  witti  a  five  character  password  A  Ititee  character  user  ID  is  lorced  into  the  file  name. 

I'l  L  -      Allows  tttc  students  lo  load  protected  files  if  ttie  password  code  is  known 

LISTC-Used  to  produce  program  listings  with  a  Commodore  printer.  Clumsy  OPEN.  CMD,  LIST.  PRINTS.  CLOSE  sequence  not  needed.  It  over- 
comes the  listing  problems  found  on  other  multi-user  hardware  systems. 

LISTP-  Used  to  gel  program  listings  on  systems  which  have  an  ASCII  printer.  The  cursor  control  cliaracters  are  expanded  and  displayed  in  brackets, 
e.g.  <home> 

ALL  FILE  TYPES  ARE  SUPPORTED  -  During  relative  or  sequential  file  access  a  delay  has  been  built  in  so  the  computer  will  retain  control  of  the  system 

until  the  file  is  closed 
TEACHER  UTILITY- A  utility  is  supplied  on  disk  to  allow  the  teacher  to  produce  a  hardcopy  listing  and  output  from  any  of  the  protected  or  unprotected 

files  selected.  Once  the  files  are  chosen  from  the  disk  directory  the  leacher  may  do  other  tasks  while  the  job  is  completed. 

.     IF  YOUR  CLASSROOM  WAS  DESIGNED  TO  TEACH  COIVIPUTER  LITERACY  OR 
STRUCTURED  BASIC  THEN  THIS  SYSTEM  WAS  DESIGNED  FOR  YOU. 
Arbiter  and  Arbiter  1 .4  are  copyrights  of  Batteries  Included. 


SIVARiMi-lOO 


JUST  PLUG  IT  IN 

•  No  soldering  •  No  rrtessy  wires 

SOFTWARE 
SELECTABLE 

1 .  Software  select  one  of  two 
operating  systems. 
(BASIC  2,0 /BASIC  4,0) 

2.  Software  select  utility  ROMs 
at  conflicting  addresses. 


M50 


00 


Master  Charge  and 
VISA  accepted. 


BATTERIES 
knCLUOEO 


For  24  Pin  ROM  Machines  Only. 


Village  by  the  Grange 
7]  McCaui  Street 
Toronto,  Ontario 
Canada  M5T  2X1 
(416)596-1405 


1M 


COMPUTE! 


August,  1982.  Issue  27 


Hit  one  key  and  a  whole  BASIC  ivord  is  printed  for  you 
on  the  screen.  This  progiamming  shorthand  is  adapted  to 
the  VIC  from  a  PET  program,  "Keyivord."  There  is  also 
an  example  ofhoiu  to  go  about  converting  PET  inachine 
language  to  work  on  the  VIC. 

VIC-Key 

Thomas  Henry 
Man  koto,  MN 

VIC-Key  is  a  utility  for  the  Commodore  VlC-20 
computer  written  in  machine  language.  Like 
Charles  Brannon's  Keyword  (COMPUTE!,  August, 
1 98 1  ,#  1 5),  it  lets  one  keystroke  do  a  lot  of  work. 
For  example,  hit  SHIFl'-A  and  the  statement 
"ASC"  shoots  out.  SHIFT-B  gives  "STEP".  SHIFT- 
C  gives  "CHRS"  and  so  on.  In  short,  26  of  the  most 
common  BASIC  statements  now  have  one-ke\  stroke 
equivalents.  And,  unlike  the  standard  two  keystroke 
abbreviations  that  Commodore  provides  (for  ex- 
ample, "I,SHIFT-N"  is  equivalent  to  "INPUT"), 
this  version  spells  out  the  entire  phrase  instantly. 
Now  when  you  hit  SHIFT-I  the  entire  word 
"INPUT"  dashes  out  on  the  screen.  As  you  can  tell, 
this  is  a  real  time  .saver. 

An  Important  Addition 

Although  VIC-Key  is  based  on  the  article  men- 
tioned above,  one  important  addition  has  been 
made  to  the  program.  Using  capital  letters  for  the 
various  keywords  is  a  great  idea  since  the  VIC-20 
doesn't  like  to  see  shifted  letters  in  a  BASIC  state- 
ment anyway.  However,  there  is  one  time  when 
you  want  a  capital  letter  to  really  be  a  capital  letter 
(not  a  kevword),  and  that's  when  you're  inside 
quotes.  For  example,  line  10  of  a  program  may 
read: 

10  PRINT  "I  AM  YOUR  QUIZ-MASTER.  HIT  RETURN." 

You  clearly  want  the  capital  "I"  and  the  capital  "H" 
to  be  just  that,  ordinary  capitals.  Well,  VIC-Key 
has  been  written  in  such  a  way  that  it  keeps  track  of 
whether  you're  inside  quotes  or  outside  quotes  and 
adjusts  accordingly. 

VIC-Key  is  able  to  decide  if  you're  in  quotes  or 
not  by  inspecting  location  $D4  in  the  zero  page.  If 
this  location  contains  a  zero  then  the  quotes  are 
OFF,  and  it's  safe  to  perform  the  key-statement 
transformation.  If  this  location  contains  a  one, 
then  the  quotes  are  ON  and  the  transformation 
must  be  skipped.  (If  you  arc  a  PET  user,  you  may 
want  to  modify  the  original  Keyw  ord  program 
mentioned  above  to  afso  keep  track  of  quotes.  The 


quotes  flag  location  for  the  PET  is  $CD). 

Modifying  PET  Macliine  Language  To  Run  On  VIC 

Changing  Brannon's  Keyword  program  into  VIC- 
Key  was  mostly  a  matter  of  disassembling  the  origi- 
nal, finding  all  the  zero  page  locations  called  out, 
finding  their  equivalents  in  the  VIC-20  memory 
map  and  changing  them  accordingly.  How-ever, 
there  was  one  tricky  point  that  almost  made  me 
give  it  up  as  hopeless.  Since  the  VIC-20  is  a  relatively 
new  computer,  very  little  has  been  published  on  its 
BASIC  in  ROM.  In  short,  I  couldn't  figure  out 
where  the  needed  Table  of  BASIC  Keywords  was 
located.  All  I  knew  was  that  it  was  somewhere 
between  $C000  and  $FFFF! 

After  just  about  giving  up,  I  hit  upon  the  idea 
of  inspecting  the  VIC's  ROMs  with  my  CBM  8032. 
First  I  tran.s'ferred  the  VIC's  ROMs  to  DA'FA 
slatements  .'300  bytes  at  a  time  using  H.  Finder's 
Automatic  Data  Statement  program  (COMPUTE!, 
October,  1981,  #17)  (modified  for  u.se  with  the 
VIC-20).  After  doing  this  I  loaded  the  tape  just 
made  into  my  CBM  8032.  I  did  this  with  the  help 
of  L.Jordan's  "Train  Your  PET  to  Run  VIC  Pro- 
grams" (COMPUTE!,  October,  1981,  #17).  In  effect, 
I  lecreated  the  ViC  ROMs  in  my  CBM  8032's 
RAM.  I  then  disassembled  this  "pseudo-ROM" 
using  Cochrane's  Micromon  (COMPUTE!,  January, 
1982,  #20),  an  extended  mtjnitoi-,  aiui  eventually 
found  the  table  I  needed.  l"o  save  your.self  this 
work,  you  may  want  to  make  a  note  that  the  start  ol 
the  Table  of  BASIC  Keywords  is  $C09E. 

To  use  the  program,  follow  these  steps; 

1)  Enter  the  program. 

2)  After  inspecting  it  for  accuracy,  SAVE  it  to 
tape. 

3)  RUN  it,  then  SYS7501 .  VIC-Key  is  now 
activated. 

4)  Give  it  a  try.  The  table  shows  the  keyword 
equivalents.  Confirm  that  VIC-Key  knows 
whether  you're  in  quote  mode  or  not. 

5)  If  you  want  to  deactivate  the  program, 
simply  SYS750I  again.  VIC-Key  is  now  dor- 
mant, but  not  wiped  out  from  memory.  You 
can  reactivate  it  again  at  any  time  by  doing 
another  SYS750 1. 

6)  Since  the  top  oi  memory  pointers  lias  been 
lowered,  VIC-Key  is  safe  from  BASIC  program 
interference.  In  addition,  typing  NEW  will 
not  affect  it.  However,  hitting  the  STOP/ 
RESTORE  key  combination  will  wipe  it  out 
completely. 

The  keyword  equivalents  in  the  table  are  very 
easy  to  memorize  if  you  note  the  following: 

1)  Most  commands  are  .simply  alphabetical. 


WUNDERWARE. 

PRESENTS  MORE 

GAMES  FOR 

YOUR  VIC-20 

These  games  and  many  more!  Send  5Dc  ('^efundoDle  with  order)  for 
catalog  and  free  program  listing 


THE  MAD  PAIKTED 

This  game  is  o  w\ifi 
uriQue  and  a  loi  of  'un. 
Vou  conirol  a  patnt  brush, 
movtrg  it  around  a 
colorJul  maze.  Your  job  iS 
to  poini  the  entire  mc?'©- 
Thts  IS  not  as  easy  as  it 
sounds,  because  m  ihe 
ma?e  with  you  ofe  two 
voracious  Bristle  Biters 
(Ihev  love  paihl  brushes) 
Occo5ionallv  you  w/ill 
receive  a  wsit  (rem  on 
Invistbie  Stomped  who 
leaves  footprints   n  yOuf 
fresh  paint.  Requre5 
)oystick. 

$9.95 


GALAXY  INVASION 

Deeper  and:  deepei  you 
go  ^nio  ttie  hosiilo  olier 
ga!t:i«v    Gome  points  bv 
mareuvenng  your  ship  lo 
rescue  men  o&  they  dfpti 
by,  Deep  ^jqc&  luel 
siolions  so  yoo  can 
contmu©  youf  l^ek, 
ostefods  and  space 
mines  which  you  must 
avoid  Qt  all  cost,  ore  ol! 
a  part  of  this  fun  and 
eKciting  ore  player  gorrTe. 
JovstfCk  fecpjifed. 

$9.95 


SNAKE! 

A  toi;'  and  fun  action 
game  for  one  player, 
vouie  a  big  snoko 
roOmir^gi  ofOund  the' 
screen.  Mice,  robbits, 
eggs,  ard  feet  appear  oi 
rordom.  v^xji  mission  in 
life  15  to  bite  these  largets. 
Vou  have  to  be  Quick— 
the  targets  don't  sfay  tor 
long.  The  mom  problem  ts: 
you  alwoys  seem  to  be 
running  «nto  the  wati  Cf 
into  yourself  {the  tongef 
you  pfoy.  the  longer,  ond 
harder  it  gets  to  avoid 
youf  tail)^  Snoke  keeps 
h>gh  score  orxi  requires  a 
loyslick 

$9.95 


■  price  incfudes  Postage  &  Hor^dimg   '  Foreign  orders  orxJ  COD'S;  Please  ocfd  S3  00 

*  Catatog  is  included  with  order   •  Prices  ore  SL^ject  to  char>Qe  without  rtolice 

*  Send  check  of  mor>ey  order  to: 

wunderware 

PC  Bun  IJflT.  Joi»«^-Ar,  Orgo-  WMO 

VIC-20  !S  a  registered  tractemark  of  Commodore  Business  Machires 


VIC-20 


VIC-20® 


WE  SELL  FUN!" 


TREASURES 

OF  THE  BAT  CAVE  St9.95 

Balilc  the  vampire  bals  as  you 
search  ihcir  cave  for  gold  bullion. 
Fasi,  real  lime  aciion  will  keep  you 
playing  for  hours.  Of  course,  you 
are  in  a  differeni  cave  every  lime 
you  play. 

COSMIC  DEBRIS  $14.95 

This  highly  addictive  arcade  type 
game  will  keep  you  battling  the 
aliens  for  days. 

Send  for  free  caiato^. 

Att  prn^ramsftt  in  the  standard  ^7C  memoey,  and  con  be  controlled  from  the  keyboard. 

Atl  pm^rarrts  on  cas.^ette  tape. 

Orderinn— Please  odd  SI.  50  po^tajie  and  handlins  per  order. 

PA  resident.'^  please  add  6^0  sates  tax. 

VICTORY  SOFTWARE  INC. 


GRAVE  ROBBERS  S13.95 

Introducing  the  first  GRAPHIC 
ADVENTURE  ever  available  on  the 
VIC-20!  With  realistic  audio-visual 
effects,  yoti  explore  an  old  deserted 
graveyard  and  actually  see  the  perils 
that  lie  beyond. 

NIGHT  RIDER  S12,95 

High  speed  night  time  driving 
simulator. 

STREET  SWEEPERS  SI4.95 

Cobble  up  all  of  the  dots  in  the 
maze  before  the  ensuing  nemesis 
gets  you.  The  maze  is  different 
every  lime,  and  if  you  succeed  in 
getting  all  the  dots,  you  get  progres- 
sively harder  mazes  to  complete  as 
your  skills  increase.  Docs  this  sound 
like  Pae  Man?  It  isn't!  Highly  rec- 
ommended and  extremely  addicting. 


VIC-20« 


JOn-A  .S.  J.  RusseU  Circlt,  Klkins  Park,  PA  191 17 
(21S>  576-5625 


VIC-20« 


VIC  20*  PROGRAMS 

TOIL.  TEXT  1  0  $25.00 

Full  capability  word  processing: 
Margin  and  spacing  control 

Centered  title  lines 

Indentation  and  labs 

Upper  and  lower  case  and  graphics 

Full  screen  editing 

Scroll  Up  and  down 

Long  documents  Created  using  tape  files 
TOTL.  TEXT  1 .5  S35.00 

ALL  TOTL.  TEXT  1.0  features  plus: 

Heading  lines  (up  to  4) 

Footing  line 

Footnotes 

Keyboard  input 

Additional  working  memory 
RESEARCH  ASSISTANT  1,0  S35.00 

For  authors,  students,  researchers: 

Compile  reference  information 

Create  cross  reference  lists  by  keyword 

Save  bibliographic  data 
TOTL.  LABEL  1.0  S20.00 

Flexible  mailing  list  and  label  program 

User  defines  label  size 

Optional,  non-printing  data  line 

Print  all  or  just  selected  labels 

Easy  editing 

Automatically  alphabeli?ed 
All  programs  designed  to  run  on  the  VIC  20 
with  8K  expander,  cassette  tape,  and  printer. 
Shipping  included.  TOTL  Software 

Send  check  or  P.O.  Box  4742 

money  order  to:        Walnut  Creek.  Ca  94596 
(Calif,  residents  add  6%  sales  lax.  $3.00 
charge  for  C.O.D.) 

Dealer  Inquiries  Welcome 
'VIC  20  is  a  trademark  of  Commodore 
Business  Machines.  Inc. 


PET/CBM  OWNERS 


WALLBANGER  -  Blest  your  way  thrxjugh  the 
dodge'm,  blast'm,  an(d  attack  modes.  If  you 
destroy  the  bouncing  balls  before  they  destroy  you, 
the  walls  close  in  for  the  next  riDund.  Wallbanger  is 
written  in  machine  language,  has  gr^at  sound,  and 
encourages  complex  strategies. 

$15.00 

[CAUF.  RGB.  ADO  B%  BALES  TAX] 


CAa8«K/4a  C(M.SCI)EEN/Oli>.NEW  BOMB 


MILLIPEDE  -  Exterminate  the  oncoming  millipedes 
and  fleas  as  they  descend  through  the  mushroom 
patch.  Blast  giant  bouncing  spiders  before  they 
pounce  on  you.  Shoot  a  millipede  in  the  body  and 
suddenly  two  millipedes  descend  toward  your  ship. 
Millipede  is  written  in  machine  language,  has 
excellent  graphics,  and  great  sound. 

CA88/BK;40COLBCnEEN/DliMieMnOMB SHOiOO 

[CAUF.  RES.  ADO  BS  SALES  TAX] 

Write  for  FREE  garTie  details: 

OrM  LINE  SOFTWARE 

P.O.BOX  &044 
ORCUTT,  CA  93455 


PET/CBM  OWNERS 
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For  example,  SHIIT-A  equals  "ASC",  SHIFT- 
C  equals  "CHR$",  etc. 

2)  SHIFT-W,  X  and  Y  are  DATA  type  com- 
niaiids,  i.e.,  "DATA",  "READ",  "RESTORE". 

3)  For  SHIFT-H  think  "hall"  (equals  STOP). 

4)  SHIFT-P  is  POKE  and.  one  letter  later, 
(SHIFF-Q)  is  PEEK. 

VIC-Ke\'  oon.sumes  1 74  bytes  of  memory, 
which  leaves  pleni\'  left  over  for  BASK!  pro- 
gramming even  with  the  limited  memory  of  a  stock 
VIC-20.  With  the  new  quote  mode  detector,  VIC- 
Key  i.s  so  easy  to  use  tliat  T  think  yoti'll  agree  that  it 
will  more  than  "pay"  lor  the  little  memory  that  it 
uses.  So  rest  tho.se  tired  hands;  let  VIC-Key  do  the 
typing. 


Table  of  BASIC  Keywords 


A 

ASC 

O 

OPEN 

B 

STEP 

P 

POKE 

C 

CHR$ 

Q 

PEEK 

D 

DIM 

R 

RIGHTS 

E 

END 

S 

STR$ 

F 
H 

GET 
STOP 

T 

TAB{ 

U 

USR 

I 

INPUT 

V 

VAL 

J 

GOTO 

W 

DATA 

K 

GOSUB 

X 

READ 

L 

LEFTS 

Y 

RESTORE 

M 

MID$ 

Z 

SYS 

N 

NEXT 

Program. 


100 
110 
120 
130 
140 
150 
160 


170 
180 

190 

200 

210 

220 

230 

240 


POKE55 

PRINT" 

F0RI=7 

RE ADA: 

NEXT 

PRINT" 

IF  X  < 

RROR  I 

NES" 

NEW 

DATA12 

,29,20 

DATA14 

1,21,3 

DATA29 

72,152 

DATA7  2 

201,19 

DATA 17 

2,0,13 

DATA13 

16,202 

DATA20 


,77:POKE56,29 
WAIT. .  ." 
501TO7679 
POKEI,A:X=X+A 

SYS7501    TO    ACTIVATE."; 

>    22351    THEN    PRINT"    THERE    IS    AN    E 

N    YOUR   TYPING    OF   THE    DATA    LI 


0,173,20,3,72,173,21,3,72,173,116 

8,2,169,118 

1,20,3,173,117,29,2  08,2,169,29,14 

,104,141,117 

,104,141,116,29,88,96,0,0,72,138, 

,72,165,215 

,165,212,240,4,104,76,221,29,104, 

3,144,82,201,219 

6,78,56,23  3,193,170,189,229,29,16 

4,198,170,160,158 

2,34,160,19  2,132,35,160,0,10,24  0, 

,16,12,230,34 

8,2,230,35,177,34,16,246,48,241,2 


00,177,34,48,17,8 
2  50    DATA14 2, 255, 29, 230, 198, 166, 198, 157, 119, 

2,174,255,29,40,208,234 
26  0    DATA230, 198, 166, 198, 4 1,1 27, 157, 119, 2, 16 

9,20,141,119,2,230,198 
2  70    DATA10 4, 168, 104, 170, 104, 7 6, 19 1,2 34, 198, 

169,199,134,128,129,161,144 
280    DATAl 3 3, 137, 14 1,20 0,202, 130, 159, 15 1,19 4 

,201,196,16  3,18  3,197,131,135 
290    DATA140,158,127 
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Simulative  Strategy  Games 

for  the 

VIC-20 

from  p.R.  Softwace 

These  simulatiue  strategji  games  combine  graphics  and  strategic 
situations  to  offer  maximum  enjoyment  and  challenge.  No 
jopsticks  requited.  Non-arcade  games. 

•  STAR  DEFENDER        •    CONVOY  ESCORT 

•  CONVOY  RAIDER       •    COMPUTER  BASEBALL 

•  BOXER'S  CORNER      •    DUNGEONS  OF  KAL 

$11.95  each 

Send  check  or  money  order  plus  Si  SO  postage  iind  handling  to: 

P.R.  Software.  P.O.  Box  169;  South  San  Franclvco,  CA  940S0 

Calif,  Res.  add  6%  sales  (ax 
Dealer  Inquiries  Invited     Programmers  sought 

yiC-2n  IS.  s  regislered  Irademark  o(  Commodore  Business  Mnchines 


VIC-20  SOFTWARE 

AT  A  PRICE  YOU'LL  LOVE 

You  broke  the  price  barrier  when  you  bought  your  \/IC-20'  now  we  break  Ihe 
software  barrier  by  offering. 

3   A  n  nil  F  O     ''''"^  ^  detailed  instruction  booklet 
uAIVItO   FOR  ONLY  $9.95 

Ontario  residents  add  7%  sales  lax  ADD  S.75  FOB  SHIPPING 

SPECIFY  JOYSTICK  OR  KEYBOARD  VERSION  AND  SEND  TD.. 


SUPERCHDMPER  -  Muncti  your  way  around 
REMEMBER  ■  Version  of  Simon.  5  skill  levels 
SEAWOLFE  -  Sink  various  enemy  stiips 


HARLI  SOFTWARE 

1740  GARDEN  BRIAR  COURT 
#RR2  THUNDER  BAY 
ONTARIO,  CANADA  P7C4V1 

An  oulslandirig  example  of  Ihe  excellent  hi-res  graphics  and 
realistic  sounds  possible  on  the  unexpanded  VIC-20' . " 
Dealer  inquiries  welcome  'Trademark  of  Commodore 
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COMPUTEI's 
First  Book  Of  VIC 


The  newest  title  in  COMPUTEI's  First  Boole  series... 

Oiir  First  Book  of  VIC  contains  the  best  of  oiir  VIC  articles  and  applications 
published  since  the  siunmer  of  1981.  In  one  convenient  spiral  bound  volume, 
you'll  find  approximately  300  pages  of  information. 

□  Chapter  1:  Getting  Started  □  Chapter  4:  Color  and  Graphics 

□  Chapter  S:  Diversions  —  Recreation  □  Chapter  S:  Maps  and  Specifications 
and  Education                                  •  q  Chapter  6:  Machine  Language 

□  Chapter  3:  Programming  Techniques 

In  addition  to  material  previously  published  In  COMPUTE!,  several  of  the  articles 
and  programs  including  a  screen  print  program,  append,  tutorials  on  screen 
formatting  and  keyboard  input  and  others,  are  being  published  for  the  first  time. 

Reserve  your  copy  of  COMPUTEI's  First  Book  Of  VIC  today  by  calling  TOLL  FREE: 

800-334-0868 

In  NC  CaU  919-875-9809 

112.95  plus  $3.00  shipping  and  handling.  MasterCard,  Visa,  and  American  Express  accepted,  or 
send  your  check  or  money  order  to:  COMPUTE!  Books,  P.O.  Box  8406,  Greensboro,  NC  27403. 
Shipment  of  orders  to  begin  late  August.  US  funds  only.  Foreign  orders  add  $4,00  for  air  mail, 
$2.00  for  surface  delivery. 


COMPUTE! 

Is  Looking 
For 

FORTH  Screens: 
Applicotiona 

Utilitiea  and 

Programming 

Teohniques 


ATTENTION 

VIC-20 
OWNERS 

We  have  CHALLENGING  GAMES 
foryour  continuous  enjoyment 

A  NEW  LINE  designed  for  VIC-20 

aiS14.95 

•  Chimp  Chase 

•  Blasteroids 

•  Cosmic  Crusader 

at  SI 6.95 

•  Ultimate  Tank  * 

•  Cosmic  Crystals 

PricesplusS1.50  for  shipping 

Check,  money  order,  VISA,  MASTERCARD 

•    Requires  3K  or  8K  expander 


LITTLEWIZARD  DISTRIBUTING 

622  North  Broadway,  #301 

Milwaukee,  Wisconsin  53202 

{414}  273-5460 


HVPEBTECH  5EM5QR5  LET 

VIC  20 

SEE  HEAR  &  FEEL! 

LIGHT  FLUX  riETER     ^•- 

DISPL/IrS   FOOTCANCLfS  -^S' 

OR   LUMENS.  GREAT       -  ,^^^ 

FORvioiioGRAFHr  I      Si935 

uaicEcannflNDEH 

A   vox   SWITCH   FOR  VIC. 

CONTROL  PR06RAMS 

WITH  A  SHOUTI 

THEHflDnETEH 

F/iHRENHEIT  OR  CFNTI GRADE 
D/SPi^rS    FROM  FREEZIK/e      c  ,a<»c 
fJS'Fj  TO  OVER  /55'F.  »  l=».=Ji» 

STftNDflfiD  IOFT:  leads  CAN  6£  ChblU 

EXTCNPED.  HYfCfirECH  SENSORS 

PLUG  DIRECTLY  INTO  Vic  AND 

^EpUIRE  NO  ADDITIONAL  INTE^RFACES/ 

SEND   2.00  FOR  "CATALOG  OF" 

UNiqUE  VICACCESSORIES. 


S25.00 


pSecH 

Pl820  NE  142  ST  ^ 


PENTHOUSE  7 
N  MIAMI   FL  33181 

VIC  20   15  A   T.  M.  OF  COfrWODOfiE 
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COMPUTEI's  Listing  Conventions 


Many  of  the  programs  wliii  h  ;ul-  listed  in  COMPUTE!  u.se 
special  kevs  (cursor  coiiirol  ki'vs,  color  keys,  etc.).  To  make  it 
easy  to  tell  nvrlly  uliat  sinnilci  be  typed  in  ulieii  copying  a 
program  into  the  computer,  we  have  eslablished  ihe  following 
li.sting  con\x'n(ions. 

For  The  Atari 

In  order  to  make  special  characlcr.s.  inverse  video,  and  cursor 
characters  easy  to  type  in,  COMPUTE!  magazine's  Atari 
listing  conventions  are  used  in  all  the  program  listings  in  this 
magazine. 

Please  refer  to  liie  following  tables  and  explanations  if 
you  come  across  an  unusual  symbol  in  a  [program  listing. 

Atari  Conventions 

Characters  in  inverse  video  will  appear  like:  DUtstiiSEiaBEOtSIlE 
Enter  these  characters  with  the  Atai'i  logo  key,  (A). 

When    you    see  Type  Se« 


(CLEAR} 

ESC 

SHIFT    < 

K 

CIv«r    Scrven 

<UP> 

ESC 

CTRL    - 

♦ 

Cursor    Up 

{DOWN} 

ESC 

CTRL    - 

4- 

Cur%ar    Dohti 

tLEFT} 

ESC 

CTRL    + 

■*- 

Cursor    Le-ft 

<RieHT> 

ESC 

CTRL    t 

-*■ 

Cursor    Right 

<BACK    S> 

ESC 

DELETE 

< 

Backspace 

{DELETE) 

ESC 

CTRL    DELETE 

a 

E)«I*t«    charactH- 

{INSERT) 

ESC 

CTRL    INSERT 

u 

Insert    character 

{DEL    LINE) 

ESC 

SHIFT    DELETe 

□ 

Dalete    line 

{INS    LINE) 

ESC 

SHIFT    INSERT 

□ 

Insert    line 

{TAB) 

ESC 

TAB 

t 

TAB    key 

{CU?    TAB) 

ESC 

CTRL    TAB 

a 

Clear    tab 

{SET    TAB) 

ESC 

SHIFT    TAB 

a 

Set    tab    stop 

{BELL) 

ESC 

CTRL    2 

Q 

Ring   buzzer 

CESC) 

ESC 

ESC 

«, 

Escape   key 

Graphics  characters,  such  as  CTRL-T,  the  ball  character*  ivill 
appear  as  the  "normal"  letter  enclosed  in  braces,  e.g.  (Tl . 

A  series  of  identical  control  characters,  such  as  10 
spaces,  three  cursor-lefts,  or  20  C'.TRL-R's,  will  appear  as  { 10 
SPACE,S1 ,  13  LEFT),  (20  Rl ,  etc.  If  the  character  in  braces  is 
in  inverse  video,  that  character  or  characters  should  be  entered 
with  the  Atari  logo  key.  For  example,  i  m  )  means  to  enter  a 
reverse-field  heart  with  Cl'fRL-conima,  f  5  01)  means  to  enter 
five  inverse-video  CrPRL-U's. 

For  PET/CBM/VIC 

(jenerally,  any  PE  l7t)BM/V'I(;  jjrograiii  listings  will  contain 
bracketed  woids  which  spell  out  anv  spet  ial  characters: 
{  DOVVNl  would  mean  to  press  the  cursor-down  key: 
{SDOVV'N}  would  mean  to  press  the  cursor-down  key  three 
times. 

To  indicate  that  a  key  should  be  .shifted  (hold  down  the 
SHIFT  kev  while  pressing  the  otlier  kev).  the  kev  wctuld  he 
underlined  in  oiu  listing.  Eoi  exam])le,  S  would  mean  lo  t\pe 
the  S  kev  while  holding  the  shiii  ke\ .   This  would  lesult  in  the 
"heart"  graphics  svnibol  appealing  on  voin  screen. 

Sometimes  in  a  program  listing,  especially  within  quoted 
text  when  a  line  runs  over  into  the  next  line,  it  is  difficult  to 
lell  where  the  iiisl  line  ends.  How  many  times  should  vou  ivpe 
the  SPAC^E  bar?  In  our  convention,  when  a  line  breaks  in  this 
way,  the  -  symlxil  shows  exactly  where  it  broke.  For  example: 

100    PRINT    "TO    START    THE    GAME       " 
YOU    MAY    HIT    ANY    OF    THE    KEYS 
ON    YOUR    KEYBOARD." 
shows  that  the  ])iogratn's  author  intended  for  vou  to  ivpe  two 
spaces  after  the  word  (iAMK. 

For  The  Apple 

Programs  listed  as  "Microsoft"  are  written  for  the  PET/CBM, 


Apple.  OSI,  etc.  Although  the  programs  are  general  in  nature, 
you  may  need  to  make  a  few  changes  lor  lliem  lo  run  correctly 
on  your  Apple.  -Microsoft  BASIC  programs  written  for  the 
PET/CB.\f  .sometimes  contain  special  cursor  control  characters. 
The  following  table  shows  etjuivalent  Apple  words.  Notice 
that  these  Apple  commands  are  outside  quoialions  (and  even 
separate  from  a  PRIN  I  statement).  PRINT"[RVS|V()L' 
WON"  becomes  INVERSE:  PRINT'YOL:  W0N":N()RMAL 

[CLEAR[   (Clear  Screen)  HOME 

[DOWN]   (Cursor  down) 
Apple  II  +:  Call -922 
POKE  37,PEEK(37)  +  (PEEK(37)<23) 

[UP]  (Cursor  up) 

POKE  37,PEEK(S7)-(PEEK(S7)>0)) 

[LEFT]   (Cursor  left)  PRINrCHR$(H); 

[RIGHT]   (Cursor  right) 
PRINT  CHR$(21) 

[RVS]   (Inverse  video  on.  Turns  off  automaticallv  alter  a 
carnage  return.  To  be  safe,  turn  off  inverse  video  after 
the  print  statement  widi  NORMAL  unless  the  PRIN  I" 

statement  ends  with  a  semicolon.) 
IN\ERSE 

[OFF]   (Inverse  video  off)  NORMAL 

Shifted  characters  can  represent  either  graphics  characters 
or  uppercase  letters.  If  within  text,  just  use  the  non-shifted 
character,  otherwise  sulislitute  a  space.  Some  "generali/ed" 
programs  contain  a  POKE  such  as  POKE  .')lMf)H,l-t.  Omit 
these  froiTi  the  program  when  typing  it  in.  One  final  note:  vou 
will  probably  want  to  insert  a  question  mark  or  colon  within  an 
INPUT  prompt.  PE  I7CBM  and  many  othei  B.^SICs  automat- 
ically print  a  question  mark; 

INPUT  'WHAT  IS  YOUR  NAME";N$ 

becomes 
INPUT  "WHAT  IS  YOUR  NAME?";N$ 


All  Commodore  Machines 

Clear  Screen    (CLEAR) 
Home  Cursor  (  HOME) 
Cursor  Up        (UP) 
Cursor  Down  {  DOWN) 
Cursor  Right  (RIGHT) 

VIC  Conventions 


Cursor  Left  {LEFT) 

Insert  Character     (INST) 
Delete  Character    {  D  E  L 1 
Reverse  Field  On  (RVS) 
Reverse  Field  Off  {  OFF ) 


Set  Color  To  Black 

(BLK) 

Set  Color  To  White 

(WHT) 

Set  Color  To  Red 

(RED) 

Set  Color  To  Cyan 

(CYN) 

Set  Color  To  Purpk 

(PUR) 

Set  Color  To  Green 

(CRN) 

Set  Color  To  Blue 

(BLU) 

Set  Color  To  Yellow 

iYEL) 

Function  One 

[PI] 

8032/Fat  40  Conventions 

Set  Window  Top 

{SET    TOP) 

Set  Window  Botiomf  SET    BOT) 

Scroll  Up 

fSCR    UP) 

Scroll  Down 

(SCR    DOWN) 

Insert  Line 

(INST    LINE) 

Delete  Line 

(DEL    LINE) 

Function  Two 

fF2) 

Function  Three 

{F3) 

Function  Four 

{F4) 

Function  Five 

{F5} 

Function  Six 

{F6) 

Function  Seven 

{F7} 

Function  Eight 

{F8) 

Any  Non-implemenled 

Function 

[NIM) 

Erase  To  Beginning!  ERASE    BEG! 
Erase  To.End  {ERASE    END) 

Toggle  Tab  {TGL   TAB) 

Tab  (TAB) 

Escape  Key  {ESC) 
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A  Monthly  Feature 

Yoii  oflt'ii  need  to  knoxv  on  which  screen  voii  defiiwd 
a  jxuticularu'ord.  If  your  system  supports,  say.  300 
screens,  it's  trresome  to  index  through  them,  iooking 
for  something.  This  search  routine  combines  machine 
language  witli  FORTH  and  is  a  Jast,  efficient  7va\  to 
find  "lost"  definitions. 

If  you  hax'e  come  up  ^t'ith  some  interesting  FORTH 
applications  or  tec/iniqiies,  send  them  in  to  The  FORTH 
Page,  COMPUTE!  Magazine,  P.O.  Box  5406, 
Greensboro,  A'C,  27403  and  share  them  xvilh  the  rest 
of  us. 

The  FORTH  Page 

Speed 
Search 

Richard  Mansfield,  Assistant  Editor 

These  three  screens  compile  tlie  word  HUNT, 
which  will  locate  anything  on  disk.  Assume  that 
)()ii  are  writing  a  game  and  yon  remember  that 
somewhere  on  your  disk  you  defined  RND  to 
provifle  a  random  number.  Unfortunately,  you 
cannot  now  recall  exactly  where  RND  is  located, 
but  you  think  it  might  be  between  screens  50  and 
70.  All  too  often,  you  must  laboriously  list  each 
screen  and  read  through  it,  l(Kjkiug  lor  that  "niissing" 
deftnition. 

This  fast  search  routine  will  [\\  effortlessly 
through  your  disk,  reporting  the  screen  and  line 
number  where  it  llnds  matches.  To  find  RND,  you 
first  introduce  the  target  by  typing  "    RND"  and 
then  type: 

50  70  HUNT 

and  each  screen  number  is  printed  as  it  is  checked. 
Any  line  containing  a  matcli  is  printed  out  beneath 
the  screen  number.  To  hunt  only  for  the  actual 
definition  of  the  word,  use  the  colon  as  well: 

"     :  RND" 

FORTH  Compatibility 

Ideally.  FOR  IH  would  be  system  independent:  it 
wouldn't  matter  what  computer  you  are  using,  you 
could  type  in  a  screen  from  COMPUTE!  and  it  would 
work  on  your  machine  as  printed.  In  practice, 
howcyer,  there  always  seem  to  be  a  lew  minor 
adjustiTients  to  make  to  a  FORTH  program  of  any 
significant  length  before  it  will  work  (or  your  par- 
ticular setup. 


This  search  routine  was  developed  on 
"FORTH  For  PET"  which  includes  a  word,  rFER- 
MINAL,  which  checks  to  see  il  the  I^E'F  STOP  key 
is  pressed.  The  user  then  can  exit  a  loop  from  the 
keyboard  as  illustrated  in  line  13  of  Screen  I  12. 
HUN'F  contaiirs  the  modifications  necessary  to 
make  it  work  on  the  APX  llgFORTH  for  the  Atari. 
PTERMINAL  is  not  ayailable  on  the  APX  version 
of  FORTH. 

Line  three.  Screen  1  10  is  an  Atari  specific 
definition  for  ?  TERMINAL.  It  reads  the  console 
switches  and  retin-ns  a  three-bit  result  between  one 
and  seven.  Each  bit  (1 ,  2,  4)  represents  either  the 
START,  SELECT,  or  OPTION  keys.  Any  combi- 
nation oflhc.se  keys  could  be  tested  by  using  AND, 
but  here  we  are  merely  seeing  if  any  are  pressed 
and,  if  so,  we  LEAVE  the  HUNT. 

A  .second,  minor,  variation  between  these 
FORTHs  requires  the  substitution  of  IFEQ  for  0  = 
on  line  (en,  Screen  111,  within  ihe  machine  lan- 
guage character  compari.son.  I  here  is  a  major 
difference,  on  the  other  hand,  in  the  way  that  Atari 
handles  BLOCK. 

BLOCK  Modifications  For  The  Atari 

On  the  PF.i\  (he  word  HLOCK(nl  — addr)  returns 
the  memory  address  of  the  start  of  a  1024-byte 
block.  On  the  Atari,  the  word  BLO(-K  leturns  the 
address  of  a  1  S2-byte  block  and  the  value  of  n  1  is  a 
disk  sector  number  (not  a  .screen  number).  The 
Atari  block  is  I2iS  bytes  plus  four  additional  bytes 
which  are  perhaps  for  sector  management. 

To  simulate  the  PET  method  of  handling 
BLOCK,  line  one  of  screen  I  10  defines  the  word 
BLOK.  Il  multiplies  the  screen  niunber  by  eight  to 
get  the  correct  sector  and  then  reads  in  eight  sectors. 
The  address  of  the  first  sector  is  then  left  on  the 
stack.  The  following  sectors  are  in  memory  as 
rec|uired  along  with  the  four-byte  tags.  If  you  want 
to  try  to  eliminate  the  four  tag  bvtes,  beware  of 
damage  to  disk  management  caused  b\  an\  sub- 
sequent FLLiSHes. 

File  translation  between  PET  and  Atari 
FOR'FH  is  not  ]jerfect.  Because  of  tliose  tag  bytes, 
a  false  match  will  be  reported  now  and  then  in  the 
Atari  version.  Whals  more,  the  original  PET  (80 
column)  version  inchided  a  superior  alternative  to 
.LINE.  When  a  match  was  found,  HUNT  listed  the 
screen  and  flashed  the  target  word  on  and  off 
while  ringing  the  liell.  C^alculating  the  exact  video 
screen  position  of  the  target  word  is,  of  course, 
es]3ecially  tnachine-specific,  btit  it  is  impressive  to 
watch.  It  reqitires  the  following  modifications  to 
MARKSTRING  and  the  addition  of  the  word 
WHFFEIT: 

:  WHITEIT  OVER  OVER  0  DO  DUP  1+80  TOGGLE  LOOP 

7  EMIT  DROP  ; 
;  MARKSTRING  (  SCR#  ADDR  GCR#  ) 
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OVER  DUP  SCR  @  =  0= 

IF  DUP  LIST  CR  ENDIF 
BLOCK  -  40  /MOD  1+  50  *  4  +  +  3050  +  PAD  C@ 

BEGIN  WHITEIT  WHITEIT  GET  UNTIL 
DROP  DROP  ; 


HUNT 

SCR  I  110 

0  FORTH  DEFINITIONS  HEX      0  VARIABLE  ISTCHAR 

1  :  BLOK  a  *  DUP  BLOCK  SWAP  DUP  7  +  SWAP  DO  I  BLOCK 
DROP  LOOP  ; 

2 

3  :  7TERMINAL  -2FEI  C@  7  XOR  ;   (  READS  ATARI  CONSO 
LE  SWITCHES} 

4  (  BLOK  AND  7TERMIKAL  ARE  FOR  ATARI  USERS  ONLV  ) 

5  :  MATCH  (  ADDRI  ADDR2  N    F  ) 

-DUP  IF  OVER  +  SWAP 

DO  DUP  C@  I  C@  - 

IF  0=  LEAVE  ELSE  1+  THEN 
LOOP 
ELSE  DROP  0=  THEN  ; 


6 
7 
8 
9 

10 
11 
12 
13 
14 
15 


CHECKIT  PAD  1+  PAD  C@  MATCH 


ADDR 


F  ) 


HEADER  CR  ."  SEARCHING  FOR  "  22  EMIT  SPACE  PAD 
1+  PAD  C@  TYPE  22  EMIT  SPACE  ."  ON  SCR  t  .. 
;  — > 


SCR  «  111 
0 

1  :  MARKSTRING   {  SCRI  ADDR  SCRI  ) 

2  OVER  BLOCK  -  C/L  /  CR  DUP  .  SPACE   (  ATARI, 
USE  BLOK) 


3 
4 

5 
6 
7 
8 
9 
10 

r 

11 

12 
13 
14 
15 


OVER  .LINE  CR  ; 


CODE  ?CHAR   (  ADDR  ADDR  F 

1  t  LDA,   SETUP  JSR, 
N  )Y  LDA,   ISTCHAR  CMP,   0= 
NOT  0=) 

IF,   1  i  LDA,  PUSH0A  JMP, 
0  i  LDA,   PUSH0A  JMP, 
— > 


(  ATARI,  USE  IFEQ 

THEN, 

FORTH 


SCR 

e    : 

1 
2 
3 
4 
5 
6 
7 

8  : 
9 
10  : 


(  SCRI  ADDR  


#  112 
ONESLK 
) 

DUP  400  +  SWAP   (  ATARI,  USE  410,  NOT  400) 
DO  I  7CHAR 

IF  I  CHECKIT 

IF  I  MARKSTRING  ENDIF 
ENDIF 
LOOP  DROP  ; 


22  WORD  HERE  DUP  C?  1+  PAD  SWAP  CMOVE  ; 


HUNT 


(   SCRil   SCR#2 


;WITH  STRING  AT  P 


AD  ) 


11  0  SCR  !   PAD  1+  C@  ISTCHAR  !   HEADER   1+   SWAP 

12  DO  I  DUP  DUP  CR  2  SPACES  .  BLOCK  ONEBLK  (  ATA 
RI,  USE  BLOK) 

13  2TERHINAL  IF  LEAVE  ENDIF 

14  LOOP  CR  CR  ."  END  SEARCH"  CR  ; 

15  DECIMAL       ;S  © 


HI  /    _» m_    \ 

ATARI     L^^^ 

400  16K J319.00 

400  YOURS  to  32K  or  48K  CALL 

800  {16K)  659.00 

410  RECORDER  84.00 

810  DISK  DRIVE  449.00 

850  INTERFACE  169.00 

830  MODEM ...149.00 

825  PRINTER 575.00 

481  ENTERTAINER  KIT 85.00 

482  EDUCATOR  KIT 125.00 

483  PROGRAMMER'S  KIT 60.00 

484  COMMUNICATOR  KIT 309.00 

Prices  subject  to  change  without  notice. 
Shipping  extra.  No  tax  out  of  state. 
Ca.  residents  add  appropriate  taxes. 

WE  ARE  AN  AUTHORIZED  ATARI  SALES  AND 
_  SERVICE  CENTER 

i^  COMPUTERTIME,  INC. 

^^^^  P.O.  Box  216 

Kentfield.  CA  94914 

CALL  TOLL-FREE  800-227-2520 

In  California  800-772.4064 


Scotch  Diskettes 

Rely  on  Scolch*  diskettes  lo  keep  your  valu- 
able dala  safe  Dependable  Scotch  diskettes 
are  tested  ana  guaranteed  error-tree.  Ttie  low 
abrasivity  saves  your  read/wnie  heads. 
They're  comoatible  with  most  diskette  dnvps 


(800)235-4137 


V-- 

-—— '^PACIFIC 

EXCHANGES 

VJS^ 

too  F-ooltiill  Bind 

H^^l 

San  Luis  Obispo,  CA 

93401    InCal   call 

Dealer  Inquiries 

(8001  592-5935  or 

Inviled 

18051  543-1037 

■  -       ■     ALL  ATARI    HARDWARE  15%  -25°/»  ill 
'-^TT'^                  OFF  LIST  PRICE                     •!>» 

Atari  BOO  16K     740.00 

Atari  400  16K     359  00 

Atari  410  Cassette    80.00 

Atari  810  Disk 48000 

ATARI "  ACCESSORIES    10% -20%  OFF  LIST  PRICE 

8K  Memory  Board        40  00 

1GK  Memory  Board      80  00 

Joysticks  (pair)    19.00 

Paddles  (pair)    19.00 

./■'^V         To  order  Call  617-964-3080         .diiic  mo    ono.  ncc 

■  [■    a^\        Ask  lor  mail  order,  or  wrilc  PLUS  10%-20%  OFF 

•>-W        DDI  Moil  n.ri«.      ALL  ATARI -SOFTWARE 

•  -'  ry^       btfl  mail  UiQer    also  ^m  party  hardware 

ciliii  PO  Box  365  AND  SOFTWARE  AT 

\yj  ^5umAfm"^^°™^      COMPARABLE  SAVINGS 


Turn  To  The  Future 
With  COMPUTE!  Publications 


The  Beginner's  Guide  To  Buying 
A  Personal  Computer 

A  Novice's  handbook  of  useful,  helpful  in- 
formation designed  to  teach  you  the  basics 
of  evaluating  and  selecting  a  personal 
computer.  Written  in  plain  English 
for  the  interested  beginner. 
Complete  with  personal  com- 
puter specification  charts  and 
buyer's  guide.  Applicable  to 
home,  educationol,  and 
small  business  buyers.  ISBN 
0-942386-03-5. 
Paperback.  $3.95. 


COIVIPUTEI's 
First  Boole  Of 
Atari 

192  pages  of  useful,  in- 
formative applications 
and  programs  from 
COMPUTEi  magazine  issues 
nov*/  out  of  print.  Includes 
previously  unpublished  infor- 
mation including  Memory  Map, 
Contents  include  such  arficles  and 
programs  as  "Adding  A  Voice  Track 
to  Atari  Programs,"  "Designing  Your 
Own  Atari  Graphics  Modes,"  and  "Inside 
Atari  BASIC."  Spiral  bound  for  ease  of  access 
to  listings.  For  Beginner  level  to  Advanced  Atari 
users.  ISBN  0-942386-00-0.  Paperback.  $12.95. 

COIVIPUTE!  Magazine 

A  Monthly  encyclopedia  of  informative  applications  articles  and  programs.  COMPUTE!  features  articles,  programs, 
and  columns  covering  the  spectrum  of  home  and  educational  computing.  Monthly  reviews,  complete  BASIC 
and  machine  language  listings  of  games,  utilities,  applications  such  as  "Programming  Your  Home  Insurance 
Inventory,"  "Real  Estate  Investment  Analysis,"  "Telecommunications:  How  To  Use  A  Modem,"  and  much  more. 
Written  for  children  and  parents,  educators,  novices  to  advanced  programmers.  Principal  editorial  coverage  is 
Atari,  Apple,  Commodore  PET/CBM,  and  VIC-2D.  Editorial  coverage  is  expanding  to  include  TI-99/4/\  Sinclair  ZX-81, 
and  Radio  Shack  Color  Computer.  Latest  issue:  224  pages. 

Mail  to:  COMPUTE!  Publications,  P.O.  Box  5406,  Greensboro,  NC  27403  USA 


inside  Afar!  DOS 

From  the  authors  of  tiie  Atari  Disk 
Operating  System,  an  exciting  step-by-step 
guide  to  the  DOS  software.  Complete 
with  listings  of  commented  source  code 
and  detailed  explanations  of  each 
module  of  code.  Author:  Bill 
Wilkinson,  Optimized  Systems  Soft- 
ware, Inc.  Spiral  bound  for  ease 
of  access  to  listings.  For  Inter- 
mediate to  Advanced  Atari 
Users.  ISBN  0-942386-02-7. 
'^  Paperback.  $19.95 

COIVIPUTEI'S 

First  Book  Of 

PET/CBiVI 

256  pages  of  Commo- 
dore PET  and  CBM  articles 
from  COMPUTE!  magazine 
issues  now  in  print.  Includes 
such  classic  articles  and 
programs  as  "Feed  Your  PET 
Some  Applesoft,"  "Disk  Lister: 
A  Disk  Cataloging  Program," 
nd  "Cross  Reference  For  The  PET." 
Spiral  bound.  ISBN  0^942386-01-9. 
Paperback.  $12.95 

COMPUTE!  Books 

invites  dealer  inquiries.  Call  the  Toll 
Free  Number  below  for  Dealer  Information. 


COMPUTE!  MAGAZINE 


My  Computer  Is; 

nCommcxJore  GOSi 

PfT/CBM  □  Radio  Shack 

nvtC-20  Color  Compuier 

n  Apple  aT^9<}/4A 

D  Atari  Dottier 

[JAM  □  Don't  yet tiove  one 


For  Fastest  Service 

Call  Our  Toil-Free 

US  Order  Line 

800-34S-8112 

In  Pennsylvania  Call 

800-662-2444 


n  S20.Q0  One  Year  US  Subscription   Q  S26-0O  Canada  and  Inf  I  Surface  Moil 
D  $36.00  Two  Yeor  US  Subscription    O  S38.00  Europe  Air  Delivery  (Foreign 
D  S54.00  Three  Yeor  US  Subscription      orders  must  be  pre-paid  in  US  Funds) 

□  Payment  Enclosed      QVISA      □  MasterCard      □  American  Express 
Acct-No. Expires / 

Name 


Address 


City 


srote 


Zip 


Country 


COMPUTE!  Boolcs 

For  fastest  service,  in  the  US  call  Toll  Free  800-334-0868. 

In  NC  call  919-275-9809. 

Price 

S  3.95eo. 
12.95  ea. 
19.95ea. 
12.95  eo. 


Quanltty 

Beginner's  Guide 

First  Book  oJAlarl 

Inside  Atari  DOS 

First  Book  ot  PH/CBM 


SItlpplng/Handling 

+       SlDOeo. 

+ 

2.00  ea. 

+ 

2.00  en. 

+ 

2.00  ea. 

Total 

All  orders  must  be  prepaid  (money  order,  check  or  ctiorge).  All  payments 
must  t>e  in  US  funds.  (Outside  the  US  odd  S^I.OO  stiippinng  and  tiondling  for  air 
moil,  $2.00  for  surface  mail.]  NC  residents  odd  4%  sales  tax. 

n  Poyment  Enclosed        dVISA      n  lYIasterCord      □  American  Express 

Acet.  No. Expires / 

Name 


Address 


City_ 


State 


J!E- 


Country 


Aftow  4-6wee!cs  for  deltvery.  Foreign  surface  delivery  2-3  monttis- 
ATARI  is  o  registered  trademork  of  Atari,  Ina  PET  Ofld  CBM  are  trodemarks  ol  Commodore  Business  Machines,  Inc 
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COMPUTE!  Back  Issues 


Here  are  sonic  of  the  applications,  tutorials, 
ami  games  trom  available  back  issues  of 
COMPUTE!.  Each  issue  contains  much, 
much  more  than  there's  space  here  to  list, 
hut  here  are  soinc  hitihliyhts: 


January  1981 :  Load  PET  Programs  Into 
The  Apple  11,  Player-Missile  Graphics  for 
Atari,  The  Atari  DOS,  The  Kernel  of  the 
OSl  Operating  System,  Fixing  LOADing 
Problems  on  the  PET,  Spooling  with  the 
PET  Disk,  Expanding  KIM. 

February   1981:  Simulating PRINTUSING, 
UsinK  the  Atari  as  a  Terminal  tor  Telecom- 
munications, Attach  a  Printer  to  the  Atari, 
Double  Density  Graphing  on  CIP,  Commo- 
dore Disk  Systems,  PET  Crash  Prevention, 
A  25*!  Apple  11  Clock. 

May   198 1 :  Named  GOSUB/GOTO  in 
Applesoft,  Generating  Lower  Case  Text  on 
Apple  n,  Copy  Atari  Screens  to  the  Printer, 
Disk  Directory  Printer  for  Atari,  Realtime 
Clock  on  Atari,  PET  BASIC  Delete  Utility, 
PET  Calculated  Bar  Graphs,  Running  40 
Column  Programs  on  a  CBM  8032. 

June   1981 :  Computer  Using  Educators 
(CUE)  on  Software  Pricing,  Apple  II  Hires 
Character  Generator,  Ever-  expanding 
Apple  Power,  Color  Burst  for  Atari,  Mixing 
Atari  Graphics  Modes  0  and  8,  Relocating 
PET  BASIC  Programs,  An  Assembler  In 
BASIC  for  PET,  QuadraPET:  Multitasking? 

July   1981:  Home  Heating  and  Cooling, 

Animating  Integer  BASIC  Lores  Graphics, 
The  Apple  Hires  Shape  Writer,  Adding  a 
Voice  Track  to  Atari  Programs,  Machine 
Language  Atari  Joystick  Driver,  Four  Screen 
Utilities  tor  the  PET,  Saving  Machine 
Language  Programs  on  PET  Tape  Headers, 
Commodore  ROM  Systems,  The  Voracious 
Butterfly  on  OSl. 

August   1981:  Minimize  Code  and  Maximize 
Speed,  Apple  Disk  Motor  Control,  A 
Cas.sette  Tape  Monitor  tor  the  Apple,  Easy 
Reading  of  the  Atari  Joystick,  Blockade 
Game  for  the  Atari,  Atari  Sound  Utility, 
The  CBM  "Fat  40,"  Keyword  for  PET,  CBM/ 
PET  Loading,  Chaining,  and  Overlaying. 

September   1981 :  The  Column  Calculator, 
What  is  a  Modem  and  Why  Do  I  Need 
One.',  PET,  Apple,  Atari;  On  Speaking 
Terms,  A  Tape  "EXEC"  for  Applesoft,  A 
Self-altering  Program  for  Apple  II,  Posi- 


tioning P/M  Graphics  and  Regular  Graphics 
in  Memory,  An  Atari  BASIC  Sort,  Shoot, 
an  Arcade  Game  for  Atari,  Exploring  OSI's 
Video  Routine,  PET  Tape  Append  and 
Renumber,  All  About  LOADing  PET 
Ca,ssettes. 

October  1981:  Automatic  DATA  State- 
ments for  CBM  and  Atari,  VIC  News, 
Undeletable  Lines  on  Apple,  PET,  VIC, 
Budgeting  on  the  Apple,  Switching  Cleanly 
from  Text  to  Graphics  on  Apple,  Atari 
Cassette  Boot-tapes,  Atari  Variable  Name 
Utility,  Atari  Program  Library,  Train  your 
PET  to  Run  VIC  Programs,  Interface  a  BSR 
Remote  Control  System  to  PET,  A  General 
Purpose  BCD  to  Binary  Routine,  Converting 
to  Fat-40  PET. 

November   1981:  SuperPet;  A  Preview, 
Japanese  Micros;  A  First  Look,  Introduction 
to  Binary  Numbers,  An  Apple  Primer.  Page 
Flipper  for  Apple,  An  Atari  Database 
System,  A  Program  tor  Writing  Programs  on 
the  Atari,  Atari  Textplot,  OSl  Relocation, 
The  PET  Speaks,  Inversion  Partitioning,  A 
Personal  News  Service  on  PET,  Bits,  Bytes, 
and  Basic  Boole. 

December   1981:  Saving  Fuel  $$  (Multiple 
Ciimputers;  versions  for  Apple,  PET,  and 
Atari),  Unscramble  Game  (multiple 
computers),  Ma:e  Generator  (multiple 
computers).  Animating  Applesoft  Graphics, 
A  Simple  Printer  Intertace  tor  the  Apple  H, 
A  Simple  Atari  Wordproccssor,  Adding 
High  Speed  Vertical  Positioning  to  Atari  P/ 
M  Graphics,  OSl  Supcrcursor,  A  Look  At 
SuperPET,  Supermon  for  PET/CBM,  PET 
Mine  Ma:e  Game. 

January   1982:  Invest  (multiple computers). 
Developing  a  Business  Algorithm  (multiple 
computers),  Apple  Addresses,  Lowercase 
with  Unmodified  Apple,  Cryptogram  Game 
for  Atari,  Superfont:  Design  Special 
Character  Sets  on  Atari ,  PET  Repairs  for 
the  Amatetir,  Micronion  for  PET,  Self- 
modifying Programs  in  PET  BASIC,  Tiny- 
mon:  a  VIC  Monitor,  Vic  Color  Tips,  VIC 
Memory  Map,  ZAP;  A  VIC  Game. 

February    1982:  Insurance  In-.'entory 
(multiple  computers).  Musical  Transposirion 
(multiple  computers).  Multitasking 
Emulator  (multiple  computers).  Disassemble 
Apple  Programs  from  BASIC,  Plotting 
Polar  Graphs  on  .Apple,  Atari  P/M  Graphics 
Made  Easy.  Atari  PILOT,  Put  A  Rainbow 
in  your  Atari,  Marquee  for  PET,  PET  Disk 


Disassembler,  VIC  Paddles  and  Keyboard, 
VIC  Timekeeping. 

March    1982:  Word  Himt  Game  (multiple 
computers).  Infinite  Precision  Multiply 
(multiple  computers).  Atari  Concentration 
Game,  VIC  Starfight  Game,  CBM  BASIC 
4.0 To  Upgrade  Conversion  Kit,  Apple 
Addresses,  VIC  Maps,  EPROM  Reliability, 
Atari  Ghost  Programming,  Atari  Machine 
Language  Sort,  Random  Music  Composition 
on  PET,  Comment  Your  Apple  II  C'atalog. 

April   1982:  Track  Down  Those  Memory 
Bugs  (mulriple  computers),  Shooting  Stars 
Game  (multiple  computers),  Intelligent 
Input  Subroutines  (multiple  computers), 
Ultracube  for  Atari,  Customi:ing  Apple's 
Copy  Program,  Using  PET/CBM  In  The 
High  School  Physics  Lab,  Grading  Exams 
on  a  Microcomputer  (multiple  computers). 
Atari  Mailing  List,  Renumber  VIC  Programs 
The  Easy  Way,  Browsing  the  VIC  Chip, 
Disk  Checkout  for  PET/C:BM. 

May   1982:  VIC  Mileor  Ma/e  (■.ime. 
Atari  Disk  Drive  Speed  Check,  Modilving 
Apple's  Floating  I'oiiii  BA.SKl.  Fast  .Sort 
For  Ptr/CBNL'Extra  Atari  Colois 
Throtifrh  AitiliK  lint^.  Life  Insinance 
Estiniatof  (multiple  conipiitfrs),  W.'V 
Screen  Input,  (ietliiiff  llie  .VIosi  Qui  Oi 
VIC'S  5000  Bytes. 

Home  and  Educational  COMPUTING! 

(Fall  19S1  and  Suinnu-r  HIKl  -loinu  as 
one  back  issue):  F.xplniini,'  Flic  Rainlxiw 
Machine.  \'K;  .As  .Super  CalcuLitn]-, 
Custom  Characters,  .\llei  iiale  S<  reeiis, 
.■\iitoniatic  Line  Ntniibcrs.  I'sinij  Fhe 
luystick  (Spacebar  CiatiK.-).  Fasi   Fajie 
I.ncaier.  W'iiulou',  \'1C  Mi'nior\  Ma[). 

Back  issues  are  $3.00  each  or  six  tor  5 1 5.00. 
Price  includes  freight  in  the  US.  Outside  the 
US  add  $1 .00  per  magazine  ordered  for 
surface  postage.  S3. 00  per  magasine  tor 
air  mail  postage.  All  back  Issues  subject  to 
availability. 

In  the  Continental  US  call 

TOLL  FREE  800-334-0868 

(In  NC  Call  919-275-9809) 

Or  write  to  COMPUTE!  Back  Issues,  P.O. 
Box  5406,  Greensborct,  NC  27403  USA. 
Prepayment  required  in  US  funds. 
MasterCard,  Visa  and  American  Express 
accepted.  North  Carolina  Residents  add  4% 
sales  tax. 


COMPUTER    CLASS 


M.    HUMPHREY 


Ms.  Blake.  Is   this  going    to  be 
an    open  disk   test  ? 


^^ 


COMPUTE! 
Subscriber  Services 


Please  help  us  serve  you  better.  If  you 
need  to  contact  us  for  any  of  the  reasons 
listed  below,  write  to  us  at: 

COMPUTE!  Magazine 

P.O.  Box  5406 

Greensboro,  NC  27403 

or  call  the  Toll  Free  number  listed  below. 

Change  Of  Address.  Please  allow  us 
6-8  weeks  to  effect  the  change;  send 
your  current  moiling  label  along  with 
your  new  oddress. 

Renewal.  Should  you  wish  to  renew  your 
COMPUTE!  subscription  betore  we 
remind  you  to,  send  your  current  mailing 
label  with  payment  or  charge  number 
or  call  the  Toll  Free  number  listed  below. 
New  Subscription.  A  one  year  (1 2  month) 
US  subscription  to  COMPUTE!  Is  S20.00  (2 
years,  $36.00:  3  years,  $54.00.  For  sub- 
scription rates  outside  the  US,  see  staff 
page).  Send  us  your  name  and  address 
or  call  the  Toll  Free  numtjer  listed  below. 

Deliverv  Problems,  If  you  receive  dupli- 
cate Issues  of  COMPUTE!,  If  you  experi- 
ence late  delivery  or  if  you  hove  prob- 
lems with  your  subscription,  please  call 
the  Toll  Free  number  listed  below. 


COMPUTE! 
800-334-0868 

In  NC  919-975-9809 


CAPUTE!: 

Modifications  Or 
Corrections  To 
Previous  Articles 

Improved  Search  For  Apple  II 

Our  ihatiks  to  jim  (ioicion  (or  ihe  follovving  im- 
provfiiK'tit  lo  (lie  ,\p|)k'  vcT.sioii  of" "Search  For  PET 
And  Apple  11  Plus,"  June  1982,  #25,  pg.  43.  Change 
line  700  to: 

700  FOR  ADRES  =  768  TO  902:  READ  DTA:  POKE 
ADRES,DTA:  NEXT 

and  revi.se  ihe  following  lines: 

852  DATA  4,  200,  76,  76,  3,  162 
870  DATA  76.  76,  3,  76,  1 19,  3 
888  DATA  163,  32,  237,  253,  32,  32 
894  DATA  237,  169,  160,  32,  237,  253 
900  DATA  76,  108,  3 

Self-Modifying  P/M  Graphics  Utility  Updated 

Ken  (irace,  the  author  of  "A  Self -modifying  P/M 
(Graphics  Itility,"  June  1982,  #25.  pg.  l'20,'sentin 
the  IbUovving  updaie  to  his  article. 

Line  420  of  Program  2  should  be  changed  to: 

420  IF  A  =15  THEN  310 


Kuillier  testing  oi  tlu-  program  re\ealed  (hat 
certain  txjmbinations  of  in[)iits  lead  to  the  lainous 
"keyboard  lockup"  problem.  The  problem  results 
from  having  all  the  deletions  bunched  together  in 
lines  57-68.  By  splitting  them  up  and  sprinkling 
them  among  the  earlier  lines,  the  problem  does  not 
show  up.  .Some  renumbering  of  lines  !^-55  will  I)c 
needed  to  make  room  for  these  deletion  steps.  For 
example,  lines  3-12  could  be  deleteci  by  inserting  a 
new  line  13: 

13  GOSUB90:FOR1  =  3TO  12:?  liNEXT  I:GOSUB  91 

Similarly,  the  number  of  jilayers  is  obtained  in  line 
20;  therefore,  the  deletions  in  lines  64  and  65  could 
be  done  after  line  20.  .Avoid  putting  the  deletions 
inside  the  loops  (lom  2 1  to  10  and  (rom  -12  to  5 1 . 
Line  56  will  no  longer  be  needed.  The  fmal  cleanup, 
as  in  line  6S,  would  lia\e  lo  remain  at  the  end,  with 
appropiiate  changes  in  the  line  innnbers  in  the 
PRINT  (?)  statements. 

Shooting  Stars 

The  following  changes  shouki  be  made  to  the  PF,T/ 
CBM  version  of  "Shooting  Stars'"  from  COMPUTE!, 
April  1982,  #23. 

440  GET  KS:IF  K$<>"  "  THEN  480 

550  PRINT   "  SHOTS  FIRED:";SH;" {LEFT}  SCORE:  ( 
REV}";INT(H*10  0/SH) ; " {OFF}  HITS:"; H; 


TAKE  A  BYTE 

OUT  OF  YOUR 

SOFTWARE  COST! 


Pilot 

Choplifler  

Canyon  Climber. , 

ZORKI 

ZDRKII 

Bug  Attack  

Bug  Attack 

Andromeda 

Match  Racers 

Pathllnders 

Letter  Perfect  w/mall  merge. 

Wizards  of  WOR  

Gorf. 

OS/A+  &  Basic  A  CombD  . . 

Jawbreaker 

Frogger 

Le  Stick  

Deadline 

Pac-Man  

Centipede  

Temple  of  Apshai 

ARCADE  Pro  Football 


.Disk  63.96 

Disk  27.96 

Disk  23.96 

Disk  31.96 

Disk  31.96 

Disk  23.96 

Cass  23.96 

Disk  31.96 

Disk  23.96 

Disk  27.96 

Cart  199.96 

Disk  31.96 

Disk  31.96 

Disk  120.00 

Disk  23.95 

.Disk  27.96 

.Aces  31.96 

.Disk  39.96 

Cart  35.96 

.Cart  35.96 

Disk  31.96 

Disk  23.96 


Memder  d1  the  Betler  Business  Bureau 

SOFTWARE  GALORE 

A  MEMBERSHIP  BUYING  SERVICE 

Orders: 
1-800-423-6326 

California  Oriders/Catalog: 

213-827-1851 

Mail  to: 
P.  0.  Box  10005  •  Marina  del  Rey,  CA  90291 


The  Communicator 

A  Step  Beyond  the  Smart  Terminal 

All  the  features  of  the 
PET  Terminat  Emulator 

PLUS 

Design  your  own  sophisticated 

communication  system; 

two  computers  working  together! 

$175   PET  Terminal  Emulator 
$200   The  Communicator 

Special  Introductory  Offer 

$600    PET  Terminal  Emulator   + 
U.D.S.  1200  baud  modem 

$625   The  Communicator   + 

U.D.S  1200  baud  modem 


Icalll  U.D.S. 

1  200  baud  modem  or 

300  baud  modem 

Amplify,  Inc. 

2325  Macbride 

Iowa  City,  Iowa  52240 

319-351-4775 


1  Mhz-  12  Bit  A/D 

(or  your  Apple  II  Compuler 

The  APPLESC0PE-HR1  2  analog  lo  digital  convener  uses 
a  high  stabillly  buried  zener  voltage  reference  and  a  Hash 
A/D  lo  give  1 2  bit  accuracy  with  a  1  4  bit  dynamic  range, 

•  DC  to  1  Mh;  Programmable  Sample  Rate 

•  2048  Sample  Bufler  Memory 

•  Pretrigger  Viewing 

•  Continuous  or  Single  Sweep 

•  4  Channel  Software  Support 
ireguires  additional  power  supply) 

•  External  Trigger  Input 

The  standard  software  provided  with  each  APPLESCOPE- 
HR  12  includes  alloMhefunclionsnecessary  to  turn  your 
Apple  H  compuler  into  a  high  quality  digital  storage 
oscilloscope.  In  addition  all  of  Ihe  SCOPE  DRIVER  options 
are  being  up-graded  lo  handle  the  higher  resolution  data. 
Price  per  cnannei  S695 

The  anginal  APPLESCOPE  still  provides  the  optimum 
price/perlormance  trade  off  for  ttiose  users  requiring  6  bit 
converter  resolution 

APPLESCOPE  INTERFACE 


•  DCto  3,5  Mhz  sample  rate 

•  1024  byte  buffer  memory 

•  Prelrigger  Viewing 

•  Programmable  Scale  Select 

•  Continuous  and  Single  Sweep  Modes 

•  Single  or  Dual  Channei  Trace 

Price  for  the  two  board  Applescope  syslem  is  $595 
EXTERNAL  TRIGGER  ADAPTER  S29 

SCOPE  DRIVER  Advanced  soltwareforihe  APPLESCOPE 
analog  lodigital  converters  makes  full  use  of  the  computing 
power  of  the  Apple  II  to  create  a  total  data  acquisition 
syslem.  Available  options  include: 

•  Signal  Averaging-Acquires  I  tq999  signal  sweeps  and 
displays  the  averaged  result. 

•  Dig  ital  Volt  M  eter  -  Al  I  ows  use  a  s  realtime  DVM  or  use  lo 
measure  points  on  an  acquired  sweep. 

•  Disk  Storage -Allows  automatic  storage  and  recover  of 
acquired  data  on  floppy  disks. 

•  Spectrum  Analyzer-Calculates  and  displays  frequency 
spectrum  of  acquired  data. 


s 

i 

r 

1  VmI^'' 

J'                               H           a  .  •  » 
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•      %>tJ 

BUS  RIDER 
LOGIC  ANALYZER  for  the  APPLE  II 

The  BUS  RIDER  circuit  card  silently  rides  the  Apple  II 
peripheral  bus  and  allows  real  time  tracking  ol  program 
flow  Software  provided  allows  set  up  ol  trace  parameters 
from  Ihe  keyboard  and  read  back  ol  disassembled  code 
after  a  progiam  has  been  tracked 

•  32  bit  by  51  2  sample  memory  buffer 

•  Monitors  Data  and  Address  bus  plus  8  external  inputs 

•  Trigger  on  any  32  bit  word  or  external  trigger 

•  Pretrigger  viewing 

The  BUS  RIDER  Is  an  invaluable  development  lool  lor 
anyone  working  with  Apple  II  or  Apple  ll-l-  computers. 

Price  S395 

RC  ELECTRONICS  INC. 

7265  Tuolumne  Dr..  Goleta,  CA  931 1 7 
■BP  (805>  968-6614  'Mltk 


This  Publication 
is  available  in 
Microform. 


University  Microfilms 
International 

Please  send  additional  infomiation 
tor  


Nainc_ 


InstitutioiL 

Street 

City 


State. 


300  North  Zeeb  Road 
Dept.  P.R. 
AnnArbor.  Mi.  48106 


Zip_ 
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SuperPI  LOT  Added 
To  Instructional 
Development 
Software 

Supcrl'ILO  r,  an  extension  ot 
the  Apple  PILOT  software  lan- 
guage, has  been  announced  by 
Apple  C.oiuputer,  Inc.  It  joins 
several  new  products  in  Apple's 
PILOT  scries  that  help  educatoi-s 
and  inchislrial  trainers  create 
lessons  and  illus) rations  for  com- 
puter-aided instruction. 

SupcrPILOToffcrsallthe 
capabilities  oi  A[)plc  I'lLOT  plus 
added  features  for  graphic  en- 
hancement, easy  debugging,  and 
external  \  icieo  control. 

The  SuperPILOT  program: 

-  controls  external  videodisc  and 
videotape  through  user  and 
computer  conmiand  and  response 

-  presents  "turtle"  graphics  for 
gi-aphics  jjrogranmiing  and 
discovery  learning 

-allows  for  immediate  debugging 
of  a  program-in-progress,  which 
reduces  |)rogramniing  frustration 

-  displays  color  text  on  color 
backgroiuid 

-  displays  double-sized  characters 
lor  emphasis 

Also  announced  are  two 
support  products  in  Apple's 
PILOT  family,  Co-PILOT  and 
SuperPILOT  Log.  Co-PILOT  is 
a  completely  self-contained,  self- 
paced  interactive  tutorial  on  two 
diskettes  which  leaches  how  to 
program  in  Apple  PILOT.  Super- 
PILOT Log  works  with  Super- 
PILOT as  an  administrative 
record  keeping  program  that 
automatically  tracks  test  scores  bv 
item,  student,  or  class,  and  can 


al.so  analyze  non-computer  test 
scores  entered  manually. 

Price  And  Distribution 

Sui>erPILOr  (product 
#A2r)()()51)  will  be  available  niid- 
july  from  authorized  Apple 
dealers.  Included  in  the  Super- 
PI LO  1  package  is  the  diskette 
tutorial  Co-SuperPILOT.  The 
program  rcc[uircs  an  .Apple  II  or 
.\pple  II  Plus  personal  computer 
with  64  K  of  RAM  (such  as  a  48K 
Apple  II  Plus  with  a  language 
card).  The  suggested  retail  price 
is  |2(K). 

A  price  reduction  has  been 
atuiouticecl  for  Apple  PILOT 
(product  #A2D0028).  It  is  now 
$100,  a  33%  reduction. 

C:o-PILOr  (product  #AL> 
1)()().")0)  is  priced  at  $35,  and 
Su|)erPILOT  Log  (product 
#A2D()052)  has  a  suggested 
retail  price  of  $50. 

Apjilc  Computer,  Inc. 

20525  Marlfiui  Ai'r. 
Cupertino,  CA950H 
{408)973-3019 

Commodore 
Introduces  New 
Letter  Quality 
Printer 

1  he  new  Commodore  8300P 
Letter  Quality  Printer,  designed 
especially  for  use  with  PET 
and  CBM  Computers,  has  been 
announced. 

A  version  of  the  Diablo 
Model  630  Receive-Only  Termi- 
nal, the  S30()P  includes  the  fol- 
lowing standard  features:  im- 
munity to  electrostatic  discharge, 
end-of-ribbon  sensor,  paper-out 
detection,  cover-open  interlock, 


internal  self-test  diagnostics,  320- 
bytc  printer  buffer  and  automatic 
bi-directional  printing. 

Standard  conirol  panel 
featines  include:  form-feed, 
pause  and  reset  switches,  as  well 
as  two  lights  indicating  ready/ 
error  and  power-on.  Switcli 
selectable  features  available  by 
raising  the  access  cover  are 
printwheel  select,  pitch,  parity, 
protocol,  baud-rate  and  self-test. 

Optional  support  of  lan- 
guages other  than  English  is 
available.  Optional  accessories 
include  an  adjustable-width 
continuous  forms  tracttjr 
mechanism. 

The  standard  ribbon  sup- 
plied with  tlie  CBM  8300P  is  the 
Diablo  multi-strike  film  ribbon. 
The  CBM  8300P  direcdy  sup- 
ports use  of  most  Diablo  metal  or 
plastic  printwhecls. 

An  IEEE  to  RS-232C  printer 
adaptor  will  be  supplied  with  the 
printer.  All  CBM  printers  are 
ecjuippcd  with  a  standard  PET- 
IEEE  interface  connector. 

Retail  price  is  $3400. 

Commodore  Business  Machines  Ltd. 

3370  PfiiirmacT  Ax'enue 

Aginrourl,  Ontario 

An\V2K-f 

(416)499-4292 


ATARI  HOME  COMPUTERS 

A 

ATARI 


Texas  Instruments 


ATARI  800  ATARI  400 

16K...  $649  16K...  $269 

32K  . . .  $729  32K  . . .  $389 

48K...  $769  48K...  $489 


410  Recorder S76.00 

810  Disc  Drive S449.00 

822  Printer S269.00 

825  Printer S589.00 

830  Modem S1 59.00 

820  Primer S259.D0 

850  Inlerlace S169.00 

New  DOS  2  System S29.00 

CX30  Paddle SI  8.00 

CX4fl  Joy  Slick Sia.Ofl 

CXB53  16K  RAM S77.95 

Microlell  16K  HAM $74.95 

Microlell  32K  HAM $119.95 

Ramdisk  {12aK) $429.95 

IntBC  4BK  Board $219.95 

Intec  32K $119.95 

On&  year  extended  warranty $70. DO 

481  Entertainer $69.00 

482  Educator 5130-00 

483  Programmer S49.0O 

484  Communicalof S344.00 


ATARI  HOME  COMPUTER  PROGRAMS 

HOME  OFFICE 

0X404  AT ARI  Word  Processor S1 1 9.00 

0X6102  Calculator 52900 

0X412  Dow  Jones  Investment  Evaluator ........  599.00 

CX4109  Graph  It  Joyslick  optional 517.00 

CX4104  Mailing  List S20.00 

CX41 15  Mortgages  Loan  Analysis 513.00 

CX4103  Statistics  I S20.00 

CXei07  Stock  Analysis $20.00 

CXL4015  TeleLink  I 523.00 

HOME  STUDY 

CX4101  An  Invitation  to  Programming  I ........ .  520.00 

CX4106  An  Inwilation  to  Programming  2 S23.00 

CX4117  An  Invitation  to  Programming  3  ....... .  523.00 

CX41D7aiorhyttim 513.00 

Conversational  Languages  (ea.y  ...............  546.00 

0X4121  Energy  Czai S13.00 

CX4114  European  Countries  &  Capitals S13.00 

CX4ioe  Hangman.  Joyslick  optional S13.00 

CX4102  Kingdom 513.00 

CXL  4007  Music  Composer S34.O0 

CX41 23  Scram,  uses  joystick 52000 

CX41 12  Slates  &  Capitals 513.00 

CX41 1 0 Touch  Typing 520.00 

HOME  ENTERTAINMENT 

PAC  MAN S35.00 

CENTIPEDE 535.00 

CAVERNS  OF  MARS S32.00 

CXL4013  Asteroids S29.00 

CXL4004  Basketball 527.00 

CX4105  Blackjack 513.00 

CXL4009  Compuler  Chess 529.00 

CXL4012  Missile  Command. 529.00 

CXL400fl  Space  Invaders 529.00 

CXL401 1  Star  Raiders 539.00 

CXL4006  Super  Breakout 529.00 

CXL4010  3-0  Tic-TacToe 527.00 

CXL400S  Video  Easel 524.00 

PROGRAMMING  LANGUAGES  AND  AIDS 

CXL4003  Assembler  Editor 547.00 

CXL4002  ATARI  BASIC 547.00 

CX8I26  ATARI  Microsott  BASIC 570.00 

CXL  4018  PILOT 572.00 

CX405  PILOT  (Educalional) 5105.00 


Visicalc SI 89.00 

Letterpertect  (Word  Processor^ S109.Q0 

Data  Soil  Texlwizzard 589.00 

Canyon  Climber 524.00 

Tumble  Bug 524.00 

Shoot  Arcade 524.00 

Pacific  Coast 524.00 

Bishops  Square 524.00 

Micro  Painter S27.00 

ATARI  PROGRAM  EXCHANGE: 

Eastern  Front  '41 525.50 

Avalanche 515.50 

Outlaw 515.50 

747  Landing  Simulalian 515.50 

Babel 515.50 

Dog  Daze SI  5.50 

Downhill 515.50 

Attack! 515.50 

Blackjack-Casino 515.50 

Reversi  H 51S.50 

Oominalion 515.50 

Solitare $15.50 

Disk  Fixer $15.50 

Supersort $15.50 

Data  Management 515.50 

Cliameleon , ,. 515.50 

Insledit 51 5.50 

Insomnia 51 5.50 

My  First  Alphabet , S25.50 

Mapware .  - 518.00 

Number  Blast 511.50 

Family  Cash  Flow 515.50 

Weekly  Planner 515.50 

Bowler's  Data  Base 513.00 

Banner  Generator 51 1 .50 

Crystal  Sottware 

Bermuda  Fantasy 526.00 

Beneath  Pyramids 520.00 

Galactic  Quest 526.00 

House  of  Usher SZD.OO 

Forgotlen  Island 526.00 

Haunted  Palace $33,00 

Compumax  (Acct.  Rec  Gen,  Ledger. 

Inventory.  Payroll,  ea.) , SI  10,00 

Synapse 

FileManager  800 , S79.95 

Dodge  Racer S19.O0 

Chicken S24.00 

Slime S24.O0 

Nautilus , 524,00 

Disk  Manager 524,00 

Fort  Apocalypse S24,O0 

Assembler 539,00 

Protector 524,00 

EXPY  {Automated  Simulalion) 

Ricochet 514.50 

Crush.  Crumble  &  Chomp 524,00 

Star  Warrior 529.00 

Rescue  al  Rigel $24.00 

Dateslones , , , 516,00 

OnLine 

Jaw  Breaker 527,00 

MouskATTACK 531,00 

Invasion  Orion 518,50 

Mission  Asteroid 522,00 

The  Next  Step 534,00 

Softporn S27.00 

Wizzard  &  Princess 529,00 

Arcade  Plus 

Ghost  Hunter  (cassette* 524,00 

GhosI  Hunter  (disk! 530,00 

KByte 

K-BYTE  Krazy  Shoot  Out  (ROM) 539,00 

KDOS 569,00 

KRazy  Kritters 539,00 

K-Slar  Patrol 539,00 

K  Hazy  Aniiks S39.00 

Slick  Stand 56,99 


TI-99/4A  ^299 


PHA2100  R  F  Modulator 529.00 

PHP1600  Telephone  Coupler 5179,00 

PHP1200  Peripheral  Expansion  Box 5199,00 

PHP1220  BS  232  Card 5143,00 

PHP1240  Disk  Controller 5199,00 

PHP1250  Disk  Drive 5319,00 

PHPl  100  Wired  Remote  Conlrollers  (pair) S3 1  00 

PHP1260  32K  RAM 5229,00 

PHP  Printer  Solid  Stale 5319.00 

PHM300G  Home  Financial  Decisions 526.00 

PHM3013  Personal  Record  Keeping 543.00 

PHD5001  Mailing  List 560.00 

PHD5021  Checkbook  Manager 518.00 

PHM300e  Video  Chess 560.00 

PHM3010  Physical  Fitness 526.00 

PHM 3009  Football 526.00 

PHM301B  Video  Games  I 526,00 

PHM3024  Indoor  Soccer 526.00 

PHM302S  Mind  Challengers 522.00 

PHM3031  The  Attack 535.00 

PHM3032  aiaslo 522.00 

PHM3033  Blackjack  and  Poker 522,00 

PHM3034  Hustle 522,00 

PHM3036  Zero  Zap 518,00 

PHM3Q37  Hangman SI8.00 

PHM303a  Conned  Four S16  00 

PHM3039  Yahtzee S22  00 

Tombstone  City  215!  Century 534.00 

Munch  Man , 534.00 

T  I  INVADERS 534  00 

CAR  WARS 534.00 


Printers 


Smith  Corona  TP1 5699,00 

Centronics  739  I 5519  00 

Centronics  739, 3    , ,.  5619  00 

Diablo  630  Special 51799  00 

Epson 

MX80  v*)G'a11rax 5449 00 

MX80FT  III -    SCall 

MXlOO SCall 

NEC 

8023 5549  00 

771017730 $2399,00 

3510(3530 51789.00 

Okidata 

82A 5499,00 

83A 5749  00 

84 51129  00 

Ciioh  Slarwriler 

Ft 0  40  CPS 51469  00 

FIOSSCPS SCall 

Prowriter 5499,00 

Talley 

8024.L     -    ,. 51629-00 

IDS 

Prism SCall 

MPC  Apple  Parallel  Board  j  Cable 50900 

2Meler  RS232,RS232 529  95 

Cables  Available  For  Most  Interfacing  Purposes 


Computer  Covers 


ATTRACTIVE  DUST  COVERS  FOR  YOUR 
COMPUTER  AND  DISK  DRIVE 


Atari  400 SS,99 

Atari  800 SS,99 

Atari  810 56,99 

All  Atari  Covers  are 
Beige. 


Commoflore  VIC-20  56,99 

Commodore    8032  514.99 

Commodore 

8050M040  S10  99 

All  Commodore  covers 

are  Royal  Blue 


Most  software  tor  Atari  400/BOO  available  on  cassette  of  disk, 

computer  mail  order  west 


CALL  TOLL  FREE 


800-648-33II 


IN  NEVADA.  CALL  (702)  588-5654 

P.O.  BOX  6689,  STATE  LINE,  NEVADA  89449 


m 


HEWLETT 
PACKARD 


"11  illlli lillllMllllllll JmMWIMiWWWijW^  • 

HP* 85  M899 

HP»B6 SCall 

HP*87 S1769.00 

HP'125 S1999.00 

HP'85  16K  Memory  Module S169.00 

5Vi  ■  Dual  Master  Disc  Drive S1769.00 

Hard  Disk  w/Floppy $4349.00 

Hard  Disk 13440.00 

"Sweet  Lips"  PiDller „ , ...  S1 149.00 

80  Column  Printer S799.0O 

S7  CP/M S3S9.00 

87  128K  Memory S610.00 

87  Visicalc $205,00 

HP«41CV  Calculator $239.00 

41C $189,00 

11 C New  Low  Price  $79,00 

12C $1 1 4.00 

34C $1 1 4.00 

aaC $114.00 

HP-41  Printer $340.00 

HPIL  CALCULATOn  PERIPHERALS 

IL  Modual $104.00 

Digital  Cassette $449.00 

Printer/Plotter , . , . .  $419.00 

Card  Reader $164.00 

Opiical  Wand , $99.00 


NEC 

8001-A $749.00 

8031 $749.00 

8012 5549.00 

Accounls  Receivable , S295.00 

Word  Processing $395.00 

General  Accounting $295.00 

Irivenlory  Control 5295.00 

Job  Cost 5295.00 


Maxell  Disks 


MD I  (box  ol  10) $36.00 

MDIIIbox  ol  10) $46.00 

IVIFOKS") $44.l» 

MFD  II  (6"  Double  Density) $S4,00 

Syncam  (box  ol  10) $29.00 


^commodore 

BUSINESS  MACHINES 


SOFTWARE 

Word  Pro  5  Plus $319.00 

Word  Pro  4  Plus $299.00 

Word  Pro  3  Plus $1 99,00 

Commodore  Tax  Package $589.00 

Visicalc 1189.00 

Medical  Billing $449.00 

Ttie  Source ,......,,..,,., , . . , .   $89.00 

02Z  I  n  lormatton  System  ,.,,... $289.00 

Dow  Jones  Portlolio  ............... . .  $129.00 

Pascal $239-00 

Legal  Time  Accounting $449.00 

Word  Cralt  80 5289,00 

Power 579.00 

Socket-2  Me S20.00 

Jinsam SCall 

l«AGIS 'Call 

CPA $Call 

Real  Eslate  Pacl!age SCall 

The  Manager S2O9.0O 

Soltfom $129.00 

BPI  Invenlory  Conlrol $319.00 

BPIJob  Costing $319.00 

BPI  PayroSI S319.00 

BPI  General  Ledger S329.0O 

Creative  I  SAM $79.00 

Creative  General  Ledger ., ..  $229.00 

Creative  Accounts  Receivable $229.00 

Creative  Inventory $22900 


CBM  8032 
M039 


VIC  20  5239 
VIC  64    Call 

VIC  6  Pack  Program 544.00 

VtC  1 530  Commodore  Dalassette $89.00 

VIC  1540  Disk  Drive $499.00 

VIC  1515  VtC  Graphic  Primer $339.00 

VIC  1210  3K  Memory  Expander $32.00 

VIC  1 10  8K  Memor7  Expander $53.00 

16K  VIC  Expansion $99.00 

VIC  101 1  RS232C  Terminal  Interface $43.00 

VIC  112  VIC  IEEE-48e  Interlace $86,00 

VIC  1211  VIC  20  Super  Expander $53,00 

VT  232  VICTerm  I  Terminal  Emulator $9.00 

VIC  1212  Programmers  Aid  Cartridge $45.00 

VIC  1213  VICMON  Machine  Language  Monitor  . ,  $45,00 

VIC  1901  VIC  AVENGERS $23,00 

VIC  1904SUPERSLOT $23.00 

VIC  1906  SUPER  ALieti $23.00 

VIC  1907  SUPER  LANDER $23.00 

VIC  1908  DRAW  POKER 523,00 

VIC  1909  MIDNIGHT  DRIVE 523.00 

VIC  1910  RADAR  RAT  RACE $23.00 


4032 $969-00 

4016 5769.00 

8096  Upgrade  Kit 5369.00 

Super  Pet $1599.00 

2031   - 5529.00 

8250  Doubled  Sided  Disl<  Drive $1699.00 

D9060  5  Megabyte  Hard  Disk $2399.00 

D9090  7.5  Irfegabyte  Hard  Disk $2699.00 

8050 $1 299.00 

«*0 5969  00 

8300  (Letter  Quality) $1 799.00 

8023 $769.00 

4022 $499.00 

Pet  to  IEEE  Cable $37.00 

IEEE  to  IEEE  Cable $16.00 

Trader  Feed  lor  8300 $240,00 


I —  -^ 

Terminal $1 3.00 

Un  Word S13.00 

Gratix  Menagerie $1 1.00 

VIC  PICS S16.00 

Ticker  Tape $1 3.00 

Banner  Headliner $13.00 

flS  232 $39.00 

VT  106A  Recrealioo  Pack  A $44.00 

VT  107A  Home  Calcuiation  Pacli  A $44,00 

VT  164  Programmable  Character/Gamegraphics  .  $12.00 

Household  Finance $27.00 

VIC  Games $19.00 

VIC  Home  Invenlory $13.00 

VICHec;Edll $13.00 

VL  101  Introduction  to  Computing $19.00 

VL  102  Introduction  lo  BASIC  Programming $19,00 

VMllOVIC  20  Programmers  Relerence  Guide  - ,-  $15.00 


Apple 


Call  lor  availability  and  prices 
on  alt  Appte  computers  and  per^ptierals. 


In-Stock  items  shipped  same  day  you  call.  No  risk,  no  deposit  on  C.O.D. 
orders.  Prepaid  orders  receive  free  shipping  within  the  continental  United 
Slates  with  no  waiting  period  lor  certified  checks  or  money  orders.  All 
prices  shown  are  cash  prices.  Add  3%  lor  Mastercard  and  Visa.  NV  and 
PA  residents  add  sales  tax.  All  items  subject  to  availability  and  price  change. 


Televldeo 

sin ...    5579.00 

91ZC 5699.00 

9200 5749.00 

92SC 5749.00 

950 5939.00 

Call  for  computers 

802 SCa  II 

802H 5Call 

816 SCall 

806 SCall 


Monitors 


BMC  12"  Green 585,00 

Amdek 

300G $169,00 

Color  I 5339,00 

Color  II S699-00 

Color  III 5429-00 

Tl  10"  Color 5349.00 

Zenith  9  '  (Green) 5119.00 


Modems 


Hayes 

Smarl 5239.00 

Chronograph S199.00 

Micromodem  II S279.00 

Micromodem  100 5309. DO 

Novation  Aulo 323900 

D  Cal , S1 69.00 

Cal 5159.00 

Anchor  Modem , S79.00 


Nev.  &  Pa,  residents  add  sales  lax. 


computer  mail  order  east 


CALL  TOLL  FREE 


800233-8950 

INTERNATIONAL  CALLS  AND  IN  PA.  CALL  (717)  327-9575 

477  E.  THIRD  ST.,  WILLIAMSPORT,  PA  17701 
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Starship  Duel:  A 
Two-Player 
Computer  Game 
From  Program 
Design 


Program  Design  has  released 
Starsliip  Duel,  a  two-plaver  coni- 
piiler  game  written  b\  John 
Kanopa. 

1  he  oliject  of  the  game  is  to 
destroy  liie  o|jponeiu's  ilcei  of 
starships,  while  losiiig  as  few  of 
your  own  siaisliips  as  possil>Ie. 
The  greater  the  number  of  ships 
remaining  in  yom-  fleet  after  the 
<j]5posing  fleet  has  been  de- 
siroyed,  liie  fiiglier  the  score. 

A  starship's  laser  fires  only 
in  the  direction  that  the  ship 
moves.  Ihiis,  quick  handling  of 
the  joystick  is  needed  to  chase  the 
enemy,  or  to  gel  (nit  of  its  way. 

Eacii  of  the  ten  ships  in  a 


fleet  has  a  limited  amount  of 
ammunition.  If  it  is  used  up,  the 
ship  is  expended.  It  is  possible  to 
replenish  a  ships  amimmiiion 
sup])l\  i)\  hitting  a  white  "X"  that 
occasionallv  pops  up  on  the 
screen.  But  this  requires  quick 
action,  for  the  "X"  only  remains 
on  the  screen  for  a  brief 
moment. 

Starship  Duel  consists  of 
four  games.  Game  1  is  the 
simplest:  one-on-one  starship 
combat  until  one  fleet  is  des- 
troyed. In  Game  2  the  starships 
become  partially  or  totally  invisi- 
ble as  they  move  toward  llie  left 
and  right  edges  of  the  .screen. 
They  can  still  be  destroyed  -  if 
the  opponent  knows  where  they 
are  hiding.  Cjame  3  has  a  blinking 
phantom  ship  that  moves  inde- 
pendently across  the  field  of 
Ijalile.  If  the  phantom  ship  col- 
lides with  another  ship,  the  sec- 
ond ship  is  destroved.  Howc\er. 
if  a  pla\'er  hits  a  phantom  shiji 


with  his  or  her  laser  fhe.  the 
phant(}m  sliip  tiecomes  that 
players  all) ,  and  will  only  destroy 
the  opponent's  ships.  Game  4  is  a 
combination  of  Game  2  and  3. 

Starship  Duel  is  a\ailable  for 
use  on  Atari  400/800  computers 
with  a  memory  of  at  least  1(3K. 
Available  on  ca.ssctle,  it  retails  for 
$19.95. 

Program  Design,  Inc. 
11  IdarCourt 
Greenwich,  CT  06830 
(203  }6f>  1-87  99 

Computer  Furniture 

H.S.P.  (Health  Science  Products, 
Inc.)  introduces  its  ergonomically 
designed  C'omputer  Furniture, 
the  DataLeggett. 

This  split-level  CRT  Work- 
station is  cf)mfoi"t  engineered  to 
meet  individual  needs.  A  major 
feature  of  the  Workstation  is  the 
frontal  placement  of  the  copy 
holder,  or  leggett.  The 


New  Software  Releases 
20%  DISCOUNT 


-  DATASOFT  ■ 
Pacific  Coast  Hwy. 
Shooting  Arcade 


Your  Cost 
Disk  or  Cass  23"' 
Dislt  or  Cass    23'"' 


■ BRODERBUND • 

ChopHfter   Disk  IT"' 

David's  Midnight  Magic       Disk  27"' 

•  SIRIUS  • 

Cycled   Disk  23'" 

Snake  Byte Disk  23'" 

■  ADVENTURE  INTERNATIONAL  • 

War  Disk  19*"' 

Combat   Disk  19"' 

. ARCADE  PLUS • 

Arcade  Baseball   Disk  27"' 

Cass  23" 

Night  Rally  Disk  27"' 

Cass  23'" 

■  SYNAPSE • 

Nautilus    Disk  or  Cass  23'" 

Slime   Disk  or  Cass  23'" 


A 

ATARI 


'IT 


■BT^. 


ATARI  800^ 

16K  $649 
32K  $728 
48K  $799 

ATARI  400 

16K  $309 
32K  $409 
48K  $515 

410  Program  Recorder  S75 

8!0  Disk  Drive   S439 

830  Modem   $155 

850  Interface   $159 

825  80  Column  Printer  $589 

16K  Ram  Module   S79 

INTEC 

32K  Ram  Board   S95 

48K  Ram  Board   S195 


Frogger    Cass  or  Disk  27'^ 

Jawbreaker    . . .     Cass  or  Disk  23" 

Mousekattack  Disk  27" 

Pool  1.5   Disk  27" 

Apple  Panic   Disk  27'* 

Raster  Blaster  Disk  23" 

Gorf  Disk  31'" 

Tumble  Bugs   Disk  23'" 

Wizard  of  Wor  Disk  31'" 

Ghostly  Manor Disk  19'" 

Soft  Pom  Adventure   .  .  .     Disk  23'" 

Threshold   Disk  31" 

Empire  of  the  Ovennind       Cass  24°° 

Disk  28°° 

Galactic  Chase  Cass  19'" 

Disk  23'" 

Crossfire   Cass  or  Disk  23'" 

Datestones  of  Ryn Cass  or  Disk  15'" 

Match  Racers   Disk  23'" 

The  Shattered  Alliance        Disk  31'" 

Rear  Guard   Cass  15'" 

Disk  19'" 


ORDERING  INFORMATION:  We  accept  VISA/ MASTERCARD,  Cashier  Check.  Money 
Order,  or  Personal  Check  (Allow  14  daijs  to  clear).  California  residents  add  6%  Sales  Tax. 
SHIPPING  INFORMATION:  We  ship  All  Orders  UPS.  ADD  $2.00  for  software  orders 
of  any  amount.  Hardware  orders  add  2%. 
CALL  or  WRITE  for  FREE  CATALOG.  All  Atari  Software  at  a  20%  Discount 


21999  Van  Buren  Street 
QOUND  Grand  Terrace,  C  A  92324 

-  ELECTRONICS      (7i4)  783-0556 


ECLECTIC  SYSTEMS  CORPORATION 
Order  TOLL  FREE  1-800-527;3135 


^ 


RO.  Box  11 66    1 6260  Midway  Road 
Addison,  TX  75001    (214)  66M370 


Authorized  ^^  Commodore  service  center 
Sales  and  Service  of  the  complete  line  of  Commodore  products 
In  a  hurry?  Check  our  modular  exchange  program 


commodore 


HARDWARE: 

CBM  8032  Computer,  80  Column  S1065 

CBM  8050  Disk  Drive  1299 

CBM  4032  Computer,  40  Column  965 

CBM  4040  Disk  Drive  965 

CBM  4022  Printer  595 

CBM  VIC  20  Computer  259 

CBM  VIC  1515  Printer  349 

CBM  8300P  (DIABLO)  1799 

CBM  VS 100  Cassette  65 

PET  to  IEEE  Cable  33 

IEEE  to  IEEE  Cable  39 


SOFTWARE: 

OZZ  289 

Wordcraft  80  289 

Ttie  Manager  (Data  Base)  240 

WordPro  5+  319 

WordPro  4+  299 

VISICALC  169 

MUMPS  for  Super  PET  299 

CMS  Accounting  System  call 
Assembler  Development 

BASF  Diskette,  Box  of  10  30 


ANS  MUMPS  Programmers  Reference  Manual  SI 7  50 

MUMPS  Pocket  Guide  2,00 

Compuler  Programming  in  ANS  MUMPS  17.50 

RS232  Interface  for  Commodore  VIC  20  39  95 

ElO  fias  two  serial  asyncfifonous  RS232  ports,  two  parallel  ports 
with  tiandstiaking,  one  shift  register,  two  16  bit  timers,  and  room 
(or  two  opiional  buffer  ICs  188.00 

EIOC  Alternate  character  generaior  ROM  board  for  screen  display 
allows  you  to  display  characters  or  graphics  of  your  choice 
Alternate  characters  are  soft  selectable  ElO  board  required    Call  for  price 
EIO-TX  Terminal  ROM  for  ElO  firmware  to  turn  your  CBM  into  a 
communications  terminal  Store  and  transmit  from  disk  to 
remote  host  and  terminal  ElO  board  required  49.95 

EIQ-RS232  Cable  (or  ElO  board  28  00 


ESC-lOO  RS232  interlace  manuai  selector 
—switch  select  between  device  A.  B 
or  C;  switching  25  conductors. 
Requires  no  input  power  and  uses  re- 
ceptacie  type  DB25S  140,00 

ESC- 1 20  M43  TTY-EIA,  cJRRENT  LOOP 
nterlace  unit-converts  TTL  level 
signals  Irom  the  M43  to  EIA  or  20ma 
outputs  Convert  EIA  or  20ma  inouts 
back  to  TTL  level  signals  lor  the  M43. 
Single  printed  circuit  mounts  inside 
the  M43  Comes  with  interface 
cable  65  00 

ESC- 140  RS232  standard  interface  cable 
kit  Build  your  own  cable 
7  conductor  16,00 

12  conductor  19  95 

ESC-150  The  Electronic  Sivitch.'Poller 
allow's  a  single  compuler  serial  port 
to  selectively  communicate  with  an 
assortment  of  peripheral  devices  As 
many  as  seven  serial  asynchronous 
and  SIX  parallel  devices  may  be 
selected  This  concept  effectively 
creates  a  simplified  multi-drop,  polled 
environment  The  computer  main- 
tains control  of  the  network  and  may 


BOOKS: 

Commodore  Software  Encyclopedia 

2nd  edition 
The  PET  Revealed 
Library  of  PET  Subroutines 
PET  Interlacing 
PET  Basic 
PET  and  IEEE  488  Buss 


995 
19.9S 

19.96 
16.95 
12.95 

15,00 


OTHER: 

EPROM  Burner  for  CBIVI   burns  27 16.  2732  &  2532  89  95 

Software  (or  EPROM  Burner  on  CBM  t5  95 

D  C  Hayes  Smart  Modem  239  00 


seiie  any  of  the  peripherals  by  trans- 
mitting a  simple  escape  sequence  to 
the- ESC-150  488  00 

ESC-170  RICKETYMETEr-lndispens- 
able  hand-held  fool  (or  trouble- 
shooting, checkout  and  installation 
of  RS232  type  serial  line  communica- 
tions systems  69,95 

ESC-iaO  RICKETYTRAp  is  a  small 
hand-held  device  which  when  inter- 
posed in  an  EIA/RS232  line  can 
monitor  and  trap  on  any  specific 
ASCII,  binary,  or  control  character 
The  RICKETYTRAp  can  also  monitor 
and  trap  on  any  specific  range  of 
characters  bit  selectable  This 
device  can  also  check  (or  type  of 
parity  being  sent  and  proper  framing 
The  RICKETYTRAp  is  switch  select- 
able for  1  or  2  stop  bits  and  can 
operate  at  speeds  of  1 50  to 
9600  baud  Call  for  price 

ESC-200  PREDITOR  is  a  small  micro- 
processor with  ROM  firmware.  RAM. 
and  8  RS232  asynchronous  serial 
nputoutput  ports  The  PREDITOR 
IS  available  m  either  stand-alone,  self- 


contained,  or  rack-mounted  models 
The  PREDITOR  can  be  programmed 
by  firmware  to  function  as  a  prompter 
and  editor  in  a  distributed  processing 
network,  trans(orming  4  dumb 
asynchronous  terminals  into  4  intel- 
ligent terminals  communicaling  with 
4  compuler  asynchronous  input 
output  ports  CalHor  price 

ESC-861  M  The  DATA  CONCENTRA- 
TOR accepts  data  Irom  a  multitude  ol 
inputs  — printers,  CRTs,  parallel 
ports,  status  lines,  etc  —then  trans- 
mits the  composite  (multiplexedl 
data  stream  down  a  high  speed 
synchronous  serial  line  to  a  remote 
DATA  CONCENTRATOR  There- 
mote  DATA  CONCENTRATOR 
separates  (demuxesi  the  composite 
data  into  us  original  form  to  be  trans- 
mitted to  the  computer  ports 
Alternalely,  multiple  compuler  port 
data  IS  multiplexed,  transmitted 
down  the  high  speed  synchronous 
serial  line  demuxed.  and  finally  dis- 
patched to  the  individual 
terminals  35000 


Call  toll-free  for  shipping  charges. 

Order  TOLL  FREE  1 +800-527-3  T  35 

10  AM  to  4  PM  CDT  Monday  through  Friday 

Texas  residents  call)  +2 1 4-66 1  - 1 370 
VIS^  MASTER  CHARGE,  MONEY  ORDERS,  AND  C.O.D.  "Certified  Check"  accepted. 
PERSONAL  CHECKS  REQUIRE  2-WEEK  WAITING  PERIOD. 
Units  in  stock  shipped  within  24  hours,  F.O.B.  Dallas,  Texas. 
All  equipment  shipped  with  manufacturer's  warranty. 
Residents  of  Texas,  Louisiana,  Oklahoma  City  and  Tulsa,  Oklahoma  must  add  applicable  taxes. 
Be  sure  to  write  to  the  address  at  the  top  of  this  ad  for  more  information.  Dealer  Inquiries  welcome. 
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DataLeggett  holds  the  source 
docLimeiu  in  front  of  the  operator 
helween  keyboard  and  screen,  so 
ihe  operator  doesn't  need  to 
constantly  look  off-side  at  refer- 
ence niaierial.  Il  can  be  adjusted 
in  degree  of  lilt  and  lifts  up  lor 
access  to  a  storage  area. 

The  iieiglu  adjustable  video 
display  plaiforni  shuits  for  op- 
linnmi  glare  control  from  over- 
head lighting  and  windows.  This 
design  provides  proper  viewing 
position  and  distance  from  video 
dis[>lay  to  i  educe  eye  strain. 

H.S.P.  C.ompuler  Fumilure 
P.O.  Box  5545 
Bintiitigham,  AL  35207 

File  Management 

Software  For 

The  Apple  III 

A|)ple  tloinpuler,  Inc.  announces 
Quick  File  III,  a  filing  system  for 
managing  small  to  tneditmi  size 
collections  ol' informal  ion  on  the 
A|)]jle  III  personal  computer. 

With  Quick  File  III.  a  doctor, 
small  iiusiness  (jwner, 
homemaker,  or  scientist  can 
c|uickl\  turn  receipts,  notes,  lists, 
and  schediLles  into  coherent  iiles 
and  reports.  Quick  File  III  allows 
for  simple  arrangement  of  re- 
cords in  alphabetic,  numeric, 
date,  or  time  order  and  saves 
lime  and  effort  in  producing 
repetitive  reports,  calculations, 
and  corrections.  Two  types  oi 
report  formats  -  tables  {rows  and 


columns)  and  labels  or  index 
cards  —  can  be  easily  created  and 
printed. 

Quick  File  III... 

-  allows  the  user  to  design  forms 
to  meet  special  needs 

-  allo\vs  categories  to  be  added 
and  deleted  without  retyping 
previously-held  information 

-  can  selectively  search,  display, 
and  summarize  records 

-  can  view  many  records 
simultaneously 

-can  "talk"  to  .Apple  Writer  III 
and  other  ASCII  character  files 

The  program  provides  these 
additional  convenient  reporting 
fealtires: 

-  calculates  totals  and  subtotals 
of  nimieric  information 

-  contains  a  calculated  column 
(lor  ])ercentages.  the  sum  of  two 
other  columns,  etc.) 

-  allows  for  the  choice  of  which 
rows  and  cohmins  are  printed 
and  in  what  order. 

Ihe  program  (product 
#A3D()02())  requires  an  Apple 
III  system  with  at  least  128K 
bytes  R.\M.  It  has  a  suggested 
retail  price  of  $100,  and  will  be 
a\ailai:)le  in  late  August  from 
authorized  Apple  dealers. 

Appir  Compulf'r,  hir. 
2(1525  Mniiaui  Ave. 
Cupnliiio,  CA  (J^OI-f 
(408)97 3 -30 19 

Colorport 
Cartridge  For 
TRS-80  Color 
Computer 

The  Colorport  plug-in  cartridge 
adds  I/O  capability'lo  the  TR.S-SO 
Color  C^omputer,  resulting  in  a 
cost-effective  6809-based  control 
system.  This  luiit  adds  two  ftdly 
programmable  8-bit  bidirectional 
parallel  ports  with  full  hand- 
shaking, which  can  be  configured 
by  the  user  for  versatile  intei- 
facing  to  peripherals.  Interrupts 


are  supported,  and  important 
computer  voltage  and  logic  lines 
are  brought  out  to  the  standard 
44-pin  edge  connector.  The 
Colorport  has  its  own  power 
supply,  ensuring  no  system  power 
degradation. 

A  socket  in  the  cartridge 
allows  insertion  of  either  2K. 
bytes  of  RAM  or  2K  bytes  of 
EPROM.  This  allows  software  for 
the  control  of  I/O  operations  to 
be  stored  separately  from  the 
main  user  memory  space.  Provi- 
sion is  also  made  for  selection  of 
autostart  of  the  memory  in  the 
cartridge  and  of  synchronotis 
reset  of  the  Colorport  and  the 
computer. 

The  Colorport  cartridge 
comes  complete  with  power 
supply  and  fidl  instructions,  and 
sells  without  anv  memory  for 
$129.9.5.  2K  RAM  chips  are 
available  for  $19.95  each,  2K 
EPROMS  are  available  for  $  1 2.95 
each. 

Maple  Leaf  Systems, 
P.O.  Box  21 90 
Station  "C",  Duwnsvicw 
Ontario,  Canada  M2N-2S9 

Educational  Shows 
Scheduled 

F.CCO,  The  Educational  Com- 
puter Consortiimi  of  Ohio,  pre- 
sents the  Second  Anntial  Edtica- 
tional  Computer  Fair  on  October 
16,  1982,  at  Cleveland  State 
University. 

Fortv  workshops  lor  begin- 
ning and  ex]5erienced  computer 
users,  small  discussion  groups, 
audio-visual  displays,  vendor 
exhibits,  and  student  demonstra- 
tions will  be  held.  This  is  a  fair 
lor  educators  K  through  College, 
by  cfhicators,  for  educators. 

For  further  information 
contact: 

EUfH  Richmaii 

ECCO  Coordinator 

4777  Fm-nhursl  Hd. 

Clevekind,  ON  44124 
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Commodore  is  planning  a  series 


DISCOUNT  COMPUTER 


APPLE 


Crossfire 

S  2995 

S  2100 

Cannonball  Bhir 

3495 

2500 

Mouskaitack 

34.95 

25.00 

Bandiis 

3J,95 

25.00 

Lemmings 

29.95 

Jt.OO 

A2-FS  1 

29.95 

21.00 

AP-PBI  (PinballJ 

29,95 

21.00 

Goldrusli 

3A.95 

J5.« 

DEadline 

49  95 

36.00 

EliminalOr 

ZA95 

18.00 

Raster  Blaster 

29,95 

21.00 

PFS 

125  00 

90  00 

D  B.  Masler 

229  00 

165.00 

TG.  Game  Paflales 

39,00 

29.00 

TG  Joystick 

59  00 

4400 

Visn^alc  3.3 

250.00 

190,00 

Ftogjer 

34  95 

25.00 

Tlie  Joypon 

74,96 

54,00 

Snack  Attack 

29  95 

2100 

Gorgon 

39  95 

29  00 

Hi- Res  Adv  ::2  Wiz  and  Princess 

3295 

2400 

Hi-Ses  Adv  ~  t  Mission  Asteroid 

19,95 

14,00 

Hi-fles  Adv  r;5  Time  Zone 

99  95 

72.00 

Davrd's  Midnight  Magic 

34,95 

25,00 

Tlie  Home  Accountant 

74.00 

54.00 

Apple  Panic 

29.95 

21.00 

Bug  Attack 

29.95 

21.00 

Magic  Window 

99.95 

7200 

Supei  TeKt  II 

150.00 

10000 

Visitrend/Visiplol 

30000 

24000 

Castle  WoUenslein 

29.00 

2100 

tnppkZ      ^Kcommodore 


lAdveniijes  1-12 
WordStar 
OataStar 
Mailnnerge 

SpeitSlar 
WordMaster 
CalcSiar 
Basic  Comptler 
Ba^iq  <  90 
dSa^e  II 
Su  percale 
Graham  Darpan  - 
AccDurts  Payable 
Grah^in^  Donan  - 
Accounts  Receivable 


Temple  of  Apsha< 

The  HDme  Accounlant  Plus 

Mathemagic 

IBM  Joysticks 

Visrcalc 

Visicalc^256  K    ■ 

Deadiine 

SiiperCalc 


MANY  MORE  PROGRAMS  AVAILABLE 


TERMS:  Send  check  or  money  order 
for  total  purchase  price,  plus  $2.00 
for  shipping.  Ml  residents  add  4% 
tax.  C.O.D.  accepted. 

•   VfGS    ruADEMAHK 


A 

ATARI' 


S 129  00 

S  97  OQ 

495.00 

350.0C 

35000 

275.0C 

150.00 

lOO.OC 

25000 

176  OC 

25000 

175  Ot 

J5000 

100  OC 

29500 

190  OC 

395  00 

295  OC 

350  OO 

J6O.0C 

700  OO 

520,0c 

295  00 

225  00 

1000  00 

720  00 

1000  00 

720  00 

Rlllll     DIICHnI 

S  39  95  S  29,00 

160  00  110,00 

89  95  70  00 

B496  46,00 

200,00  160,00 

25000  20000 

49  96  36  00 

295  00  220  00 


TRS-80 


Attack  Force  (d) 

Galaxy  Invasion  (t) 

invasion  Onon  (d)  (t) 

Soicerei  01  Siva  (d)  (t) 

Rescue  at  Rigel  <d)  |<| 

C'usti,  CrumOle  i  Chomp  (d|  (t| 

Helllire  Warrior  (01  (I) 

Galactic  Trader  It) 

Galactic  Trilogy  (d) 

Le  Stick 

Sargon  II  (I) 

Battle  ol  Stiilon  (t| 

Tigers  in  (lie  Snow  (t) 

Flight  Simulator  (t) 

Alien  Armada  {d] 

Adventures'  1-1?  (Gold  Edilion) 


19.95  S 
15.95 
2495 
29  95 
29,95 
29.95 
39,96 
14,95 
39.95 
39,95 
29.95 
24  95 
2495 
25,00 
16  95 
{t|  100.00 


16  00 
12,00 
ISOO 
2200 
22  00 
22.00 
29.00 
11.00 
29.00 
2900 
2100 
18.00 
18.00 
19  OO 
1400 
75.00 


SUPER  SPECIALS 

Zenith  12"  Green  Mortitor  S120.00 
Inlec  32K  Board  (Ataril  585.00 


T=Ca55etTe 
D  =  Di5» 
C"CariiitJge 


Bug  Attack  Id)  (t|  $29  95 

Crossliie  (d)  (I)  2995 

Deadline  Id)  49  95 

Usgalcgs  (t)  34  95 

Gtiosi  Hunter  |d)  34.95 

PacMan  |c)  44  95 

Centipede  (c)  44  95 

Tumble  Bugs  |d)  29.95 

Aclion  Quesl|d)|l)  29  95 

Battle  Trek  Id)  39  95 

Star  Wan  lOr  (1)  39  95 

SCflAM  (1)  24  95 

Invasion  Orion  Id  I  (I)  24  95 

Survival/Adventure  (I)  24.95 

Persona)  Finarce  Management  74  00 

Jawbreaker  (di  It)  29.95 

Frogger (d)  34  95 

Raster  Blaster  (dl  2995 

Apple  Panic  (d|  29.95 

Tent  Wizard  (0)  9995 

Match  Bacers  (d)  2995 

Visicalc(d)  26000 
Hi  Res  Adv  Wiz  and  Princess  (d|  (!)32  95 

Star  Raiders  |cl  4995 

Asteroids  (c)  44.95 

K-Raiy  Shnolmjl  (c)  4995 

Midway  Campaign  {t)  1600 

Crush,  Crumble  and  Chomp  (t)  2995 

Canyon  Climber  (d)  2995 


S21.0O 
21.00 
36.00 
25.00 
25.00 
33.00 
33  00 
21.00 
21.00 
29,00 
29  00 
18.00 
18.00 
1600 
54.00 
21.00 
25.00 
21.00 
21.00 
75.00 
21.00 

19500 
24  00 
34.00 
33.00 
36.00 
1200 
21.00 
21.00 


^      VISA  AND  MASTERCARD  ACCEPTED    fvi 


STROM  as 


P.O.  Box  197 
Plymouth,  Mi.  4B170 
(313)  455-8022 


SYSTEMS  INC. 


WRITE  OR  CALL  FOR  FREE  CATALOG 

PHONE  ORDER  HOURS 

4PM  -  7PM  MON.  -  FRI. 

INCLUDE  CARD  NUMBER 

AND  EXPIRATION  DATE  WITH 

CREDIT  CARD  ORDERS. 

INCLUDE  TYPE  OF  COMPUTER. 


810  Disk  Drive S429.00 


We  also  feature  tremendous  savings  from: 


Atari 


Sojtioarc 


P.D.I. 

Atari  Program  Exchange 

L.J.K. 

Adventure  International 

Synapse 

Dynacomp 

Datasoft 

Quality  Software 

United  Software 

Avalon  Hill 

On-Line 

Epyx 

O.S.S. 

Computer  Consu  Ita  nts 

800  Computer  16K $639.00 


Call     or     write     for     your  FREE  catalog. 


A 

ATARI 


ATAAIJSAREOiSrEnED  TRAC)£MAJU1 


Shipping  costs: 

Software  -  minimum  $2.50 

Hardware  -  prices  will  vary  (please  call) 


Software  Street 
3392  Clipper  Dr. 
Chino,CA91710 
(714)591-3061 
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of  educational  shows  for  the  fall 
of  1982.  At  each  of  the  locations 
lislcd  below  a  one-rla\'  confeience 
on  t;oin]nilcrs  in  F.ducarion  will 
he  offered  to  teachers  and 
administrators. 

These  conferences  will  offer 
a  number  of  components  in- 
cluclini^'  workshop  sessions  on 
various  as|>ecis  ol  C(jnipuiers  in 
education,  "hands-on"  experi- 
ence, a  kcvnote  speaker,  ntmier- 
oiis  handouis  and  training  ma- 
terial, a  drawing  for  a  free  com- 
puter and  the  debut  of  manv  new 
(^onnnodore  products. 

nen\er  —September  15 

Sail  I'raiu'isco  —  Se|3leml3er  22 

l.os  Angeles  -Sepleniber  29 

San  Diego  —October  K^ 

Seattle  '  -October 20 

OiangeC'oiuity  -October  27 

Salt  Lake  City  -November  10 

PJioenix  —November  17 

l^oi'tlaiul  -  Xcnember  30 


Tjo  register  for  any  of  these  shows, 
write  to: 

(liitnmofhuT  Busini'ss  Machhies 
Att'ii: Jim  liiissn' 
3330  Saitl  Boiiicvani 
Simkt  Clnra,  CA  95050 

or  call  one  of  the  following  numbers; 

In  Calif,  (toll-free)  800-422-2122 

Outside  Calif,  (toll free)  8(H)-8'y4-S()55 
or4i)H-727-infl.exl.2l3 

Compumax 

Announces 

Micropers 

Compumax  Associates,  Inc.  of 
Menio  I'ark,  C'alitoinia,  an- 
nounces the  availalMlily  of  Micro- 
pers for  the  Atari  800.  Micropers 
contains  both  a  complete  payroll 
system  and  a  personnel  manage- 
ment system. 

As  in  the  previous  Micropers 
versions,  the  payroll  syslem  cal- 
culates the  payroll  for  both  houily 


and  salaried  employees  and 
figures  federal  and  California 
withholding*,  social  security  tax, 
disability  insinance.  miscellane- 
ous deductions,  and  gross  and 
net  pay.  Using  these  figures,  it 
prints  the  actual  paychecks. 
Micropers  also  fills  out  W-2 
forms  and  |)rovides  the  values 
for  the  (juarterly  94 1  Report. 
The  Job  Cost  ReportyLabor  tells 
you  how  mtich  has  been  spent  on 
labor  for  each  job,  and  may  be 
used  in  conjunction  with  the  Job 
Cost  Reportj'Maierials  in  Mict  oirn 
to  provide  total  job  costing. 

One  feature  that  has  been 
added  is  the  Recap  Summary 
Report,  which  gives  company 
U)lals  for  such  categories  as  wages, 
job  costs,  and  taxes.  Another 
feature  unitjue  to  this  version  of 
Micropers  is  menti  selections  for 
co])ying"  your  data  files,  making  it 
even  easier  to  safeguard  your 
data. 


MTC^'ilVE 


AL 


J^^  ATARI  SPECIAL  OF  THE  MONTH 

ATARI  $739 

800   SAVE!  save 

48K  $50 


ATARI   Jy^   atari 
IS     800     ATARI     400 
S679  $289 


ATARI  800  16K 

679 

w48K 

739 

ATARI  400  16K 

329 

810  DISK  DRIVE 

449 

410  PROG  REC 

84 

850  INTERFACE 

189 

820  IMPCT  PRINT 

264 

822  THERM  PRINT 

264 

825  80  CL  PRINT 

629 

830  MODEM 

134 

16K RAM  MODULE 

84 

32K RAM  MODULE 

125 

48K RAM  MODULE 

249 

PASCAL  AVAILABLE 

REQUIRES2  810        (t/IO 
DISK  DRIVES  M»*+^ 


MSOFT  BASIC  69 

AXLON  RAMDISK  429 

VISICALC  189 

ATARI  WORD  PRO  119 

PER  FINN  MNGMT  59 

ASSEMBLER  ED.  47 

STAR  RAIDERS  42 

CAVERNS  OF  MARS  32 

PAC-MAN  (CART)  35 


"RE  TALKING 


'I'VPE-'\-TAI.K" 


$329 


CALL  TOLL  FREE 
1-800-343-0854 

In  MA  (617)  969-1790 


12"  BMC 

COLOR  MONITOR 

$295 


^commodore 

VIO20 


.Ammtif.<tnB 

OUR  LOW        <tOQQ 
PRICE              ^£.0^ 

DATASEHE 

67 

1540  DISK 

525 

EXPANSION  MODULE 

145 

1515  PRINTER 

345 

8K  MEMORY 

52 

SUPER  EXPANDER 

59 

PROGRAMMER'S  AID 

52 

VIC  AVENGER 

25 

INTRO  TO  BASIC 

21 

CALL  FOR  VIC-20 

SOFTWARE 

DISCOUNT  PRICES 

MTG  Technical  Sales 

281  Needham  St.,  Newton,  MA  02164 

Out  Of  State  800-343-0854  -  In  MA  61 7-969-1 790 

Do  not  send  casti.  Personal  checks  take  2  weeks  to  clear.  Add  4°o  for 
MasterCard  and  VISA.  20%  deposit  required  for  COD.  UPS  charges 
added.  We  cannot  stiip  to  P.O.  Box.  All  prices  subject  to  ctiange 
wittiout  notice.  Delivery  subject  to  availability.  In-store  prices  may 
vary.  Not  responsible  for  typographical  errors. 

IN  STOCK  ITEMS  SHIPPED  WITHIN  48  HOURS 
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In  its  personnel  nianagenienl 
capacity,  Micropers  provides  a 
complete  employment  history  for 
each  employee,  iiuhuling  vital 
statistics,  status,  position,  and 
earnings,  both  current  and  previ- 
ous. The  master  file  also  keeps 
track  of  accumulated  deductions 
for  each  employee. 

Micropers  retails  for  |2()0 
and  comes  complete  with  pro 
gram,  sample  data,  and  thorough 
user  documentation.  BASIC, 
soiu'cc  code  is  also  incliLilcd, 
enabling  vou  to  modily  the  pro- 
gram to  suit  your  (jwn  particular 
needs.  Hardware  requirements 
include:  Atari  800,  4SK,  2  disk 
drives,  and  printer  (optional). 

Com(nnnax  Associalcs,  I  tic. 

P.O.  Box  7239 

Meiilo  Park.  CA  94025 

*Micropers  is  w  Caliiomia  payroll 
package,  h  must  he  ciistomi/.etl  for 
other  slates  or  foreign  countries. 


80-Column  Text 
Editor  From 
Metaresearch 

The  Metatext  package  by 
Metaresearch,  Inc.  comes  on  a 
single  niastei'  disk,  giving  the 
user  many  Apple  II  system 
options. 

Features  of  the  package 
include:  full  ASCUI  80-colinnn 
software-packed  al[)haiunnerics, 
10-colinnn  option  lor  enhanced 
readability,  creation  routines 
allowing  user  to  make  custom 
fonts,  a  texl  formatter,  and  vari- 
ous line-oriented  text  editors. 
The  package  includes  a  serial 
otitput  program  which  will  drive 
most  RS232  printers  from  the 
existing  Came  I/O  connector. 

The  Metatext  useri:an  mix 
alphaiunnerics  with  graphics  in 
arbitrary  wavs.  Phis  is  because 
the  font  displav  routines,  which 


use  Apple  II  high-resolution 
graphics,  have  a  memory-forcible 
blind  cursor  option  for  posi- 
tioning characters. 

The  8()-colinnn  option  is 
useful  for  editing  and  formatting, 
because  the  Apple  display  ap- 
pears like  the  true  printed  page. 
Because  CRl  s  vary  in  their  reso- 
lution (a  composite  video  monitor 
is  best  for  Metatext),  the  package 
comes  with  40-coliimn  font  which 
is  highly  readable.  As  an  example 
of  aibitrarv  font,  a  Cyrillic  (Rus- 
sian language)  text  editor  is  sup- 
plied on  the  standard  disk  master. 
Ediioi-s  which  handle  such  for- 
eign fouls,  or  even  s\inbol  tables 
for  process  control,  are,  in  piin- 
ciple,  capable  olclriving  dot-mat- 
rix printers  so  that  arbitrar\'  font 
hard-copy  can  be  obtained.  All 
that  is  required  is  a  dot-matrix 
])rinter  which  allows  random- 
acce.ss  dot  })rinting.  Then  the 
user  can  create  custom  sub- 
routines with  which  to  drive  the 


THE  MONKEY  WRENCH    FOR  ATARI 


M9.95 


A  BASIC  and  machine  language 
programmers  aid  for  800  users. 
Plugs  into  right  slot  and  works 
with  ATARI  BASIC.  Adds  9  new 
direct  mode  commands  in 
eluding  auto  line  numbering, 
(ielete  lines,  change  margins, 
memory  test,  renumber  BASIC, 
hexi'dec  conuersion,  cursor  ex- 
change, and  machine  language 
monitor. 
The  monitor  contains  15  commands  used  to  interact  with 
the  6502.  Some  are  display  memory/registers,  disassem- 
ble, hunt,  compare,  hex/dec  convert,  transfer  memory,  and 
printer  set/clear.  Uses  screen  editing. 

CASSEHE  BASED  MACRO 
^*         ASSEMBLER/EDITOR 

'The  Compatible  AssemblerlEditor" 

•  Macros,  Conditional  Assembly,  String  search  and/or 
replace,  standard  mnemonics,  lEx:  IDA  (LABLEI,  Y) 

•  Long  labels,  MOVE,  COPY,  AUTO,  DELETE,  PUT,  GCT,  etc. 

EPROMS  -  HIGH  QUALITY,  NOT  JUNK 

tJse  wrtti  PET,  APPLE,  ATARI,  SYM,  AIM,  etc.  450  ns.  $6.50 
for  2716,512.50  for  2532. 


EPROM  PROGRAMMER 
FOR  PET  AND  ATARI  COMPUTERS 

The  BRANDING  IRON  is  an  EPROM  programmer  especially 
designed  for  PET  and  ATARI  computers.  Programs  2716 
and  2532  type  EPROMs,  The  PET  version  plugs  into  the 
cassette  and  110  poti  and  comes  with  software  which  adds 
the  programmer  commands  to  the  PET  monitor.  The 
ATARI  version  plugs  into  controller  jacks  and  comes  with 
a  full  fledged  machine  language  monitor  which  provides 
30  commands  for  interacting  with  the  computer  and  the 
BRANDING  IRON. 


PET  -  S75.[ 


ATARI  -  $119.95 


5%  INCH  SOFT 
SECTORED  DISKEHES 

Highest  quality.  We  use  them  on 

our  PETs,  APPLES,  ATARIs,  and  other  ^Vg] 

computers,     $22.50/10  or  $44,50/20 

PET  TERMINAL  SOFTWARE 

A  buy  you  RS-232  Lsers  can't  pass-up.  Includes 
RS-23Z  hardware  with  a  sophisticated  software 
package.  May  be  controlled  via  keyboard  of  from 
BASIC.  A  super  buy.  $129.95 

STARWRITER  F 10  DAISY  WHEEL  PRINTER 

PARALLEL  -  $1495,  RS  232  -  $1680,  TRACTORS  -  S210 


SIGNALMAN  MARK  I  DIRECT  CONNECT 
MODEM  -  $89.50 

Standard  300-haud,  full  duplex, 
answer/originate.  Powered  by 
long  lasting  9-volt  battery  (not 
included).  Cable  and  RS-232 
connector  included. 

MAE  SOFTWARE  DEVELOPMENT  SYSTEM 
FOR  PET,  APPLE,  ATARI    ^,^^ 

'The  Compatible  Assembler" 

•  Professional  system  for  development  of  Machine  Lan- 
guage Programs.  31  Characters  per  label. 

•  Macro  Assemblerffejit  Editor  for  Disk-based  systems. 

•  Includes  Word  Processor  for  preparation  of  Manuals,  etc 

•  Standard  Mnemonics  -  Ex.:  LDA  (LABEL),  V 

•  Conditional  Assembly,  Interactive  Assembly. 

•  Editor  has  string  search/search  and  replace,  auto  line 
numbering,  move,  copy,  delete,  uc/lc  capability. 

•  Relocating  Loader  to  relocate  object  modules, 

•  Designed  with  Human  Factors  Considerations. 

BEFORE  YOU  BUY  THAT  OFFBRAND  ASSEMBLER, 

WRITE  FOR  OUR  FREE  DETAILED  SPEC  SHEET, 

FLASH!  I  EHS  rtenj^tiTKnt  hij  deoiied 
to  sllB.  550. OC  credit  to  ASM/TED 
otmers  t^D  want  to  upgrade  to  K4E. 
To  get  this  credit,  r*tufn  ASM/TED 
Manual  with  order  for  HftE, 


3239  Linda  Dr. 
Winston-Salem,  N.C.  27106 
(919)924-2889  (919)748-8446 
Send  for  free  catalog! 


I  MasterCard ! 
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printer  from  editing  mode. 

Metatext  is  written  in 
Applesoft,  except  for  numerous 
instances  in  which  machine-code 
speed  is  recjuired.  The  essential 
machine  routines  can  be  calleci 
from  within  BASIC  programs,  as 
spelled  out  in  the  user  manual. 
Thus,  the  user  can  print  out  in 
upper  or  lower  case  from  BASIC, 
switch  scrolling  (jn  and  off,  and 
so  on.  Graphs  created  in  HGR 
(high-resolution  graphics)  mode 
can  be  labelled  due  to  the  blind- 
cursor  forcing.option. 

Metatext  also  allows  for  data 
piocessing  of  mixed  structmes. 
Specifically,  the  user  can  first  use 
a  MED  IT  program  to  create 
columns  of  data,  where  each 
cohimn  is  either  all  strings  or  all 
iiimibcrs.  But  different  columns 
can  be  o(  tiiffcrcnt  type.  Then  a 
BASICS  germ  program  called 
PRO.DS.  which  processes  one 
Data  /  one  String  in  a  two-column 
format,  can  be  modified  to  handle 
the  edited  data. 

With  Metatext,  there  are  no 
hardware  modifications  to  the 
Apple  II.  A  printer  is  normally 
driven  otit  of  pins  8  and  1 5  of  the 
Apple  Game  I/O.  The  signals 
involved  are  unipolar,  so  a  few 
rare  printers  cannot  be  so  driven. 
In  such  a  case,  the  user  adds  the 
circuit  suggested  in  the  Metatext 
manual  to  generate  bi]:>olar  drive. 
The  parts  cost  ior  such  a  unipolar- 
to-bipolar  circuit  is  a  few  dollars. 
Metatext  programs  require  the 
full  48  K  memoiy  option  for  the 
Apple  II. 

The  Metatext  package, 
purchased  as  a  single  disk  iriaster 
along  with  the  forty  page  user's 
manual,  sells  for  $79.00. 

For  further  information 
contact: 

Mt'Ui ri'search.  Inc. 
HOOSKWiwihrfirilSl 
Portland.  OR  97202 
(303)232-1712 


Estate  Tax  Plan 
For  Apple  II 

Aardvark  Software,  Inc.  an- 
nounces the  release  of  its  Estate 
Tax  Plan  program.  Designed 
specifically  for  accountants, 
attorneys,  insurance  agents,  tiusl 
officers,  and  financial  planners, 
the  program  allows  complex 
estate  tax  planning  problems  to 
be  solved  in  a  short  lime. 

Estate  7  ax  Plan  allows  the 
estate  planner  to  enter  a  variety 
of  factors  affecting  the  gross 
estate,  allowable  deductions,  and 
disposition  of  the  client's  assets 
\ia  trust  airangcmeins  or  be- 
quests. It  will  then  calculate  the 
related  effects  attributable  to 
changes  in  one  or  more  of  these 
items. 

The  program  can  construct 
a  comparative  analysis  among  up 
to  four  alternatives  simultane- 
ously. Estate  tax  planning  consid- 
erations which  may  be  examined 
are  listed  below. 

—  various  dates  of  death  for  the 
client  and  spouse 

—  various  valuations  of  the  client's 
asset  inventory 

—  selected  marital  deduction 
formula  clauses  in  the  client's  will 
(e.g.,  maximum,  "Vxro-tax."  and 
equalization  clause  formulas) 

—  analysis  of  possible  charitable 
bet]uests 

—  available  estate  tax  deferral 
under  IRC  Section  (5166 

—  available  special  use  valuation 
under  IRC  Section '20.S2 A 

—  availability  and  magnitude  of 
redemptions  of  closely-held  stock 
at  cajiital  gains  rales  under  IRC' 
Section  'MYi 

—  growth  rate  assumptions  c(.in- 
cerning  property  passed  to  the 
smviving  spouse 

—  present  value  analysis  relative 
to  impending  estate  tax  liabilities 

—  cash  needs  and  liquid  assets 
available  at  death 


Calculations  performed  by 
Estate  Tax  Plan  result  in  the 
following  seven  reports:  Gross 
Estate,  Estate  Tax  Eiability,  Pre- 
sent Value  Analysis  of  Estate 
Taxes,  Deferred  Pavment  of 
Estate  Taxes,  Deferred  Payment 
Scliedule,  Liquidity  .Analysis,  and 
IRC  Section  303  (Capital  (iain. 

The  piogram  was  developed 
under  the  supervision  of  William 
A.  Raabe,  Ph.D..  CPA.  and  is 
currently  a\ailal)le  for  the  Apple 
II  (48K)  or  Western  Digital 
Microengine.  It  is  also  expected 
to  be  a\  ailable  for  a  variety  of 
CP/M  systems  in  the  near  future, 

Aardvark  Softwnre,  Inc. 
783  Surth  Water  Street 
Milwfutkfi',  W'isiim.siii  53202 
(-fN  1289-9988 

Fabric  Covers 
For  The  Atari 

A  new  line  of  custom-tailored 
fabric  dust  covers  for  Atari  home 
computers  is  being  marketed  by 
Empulse,  a  Massachusetts-based 
computer  accessory  fiim. 

Called  "Cover-Ups,"  the 
dust  covers  are  sewn  of  water- 
rcsistant  rainwear  poplin  and  are 
tailored  to  fli  specific  Atari 


models  preciseh',  while  allowing 
ready  access  to  I/O  ports. 

Cover-Ups  arc  designed  to 
provide  a  high-quality  alternative 
to  loose-fitting  vinvl  co\ers  with 
no  I/O  access. 

The  dust  covers  are  available 
by  direct  mail  from  Em])ulse  in 
three  colors:  beige  and  chocolate 
bro\vn  —  to  match  Atari  computer 
colors  -  and  navv  blue. 


Lyco  Computer  Marketing  &  Consultants 


TO  ORDER 
CALL  US 


TOLL  FREE     800-233-8760 

rn  Pa.     (717)398-4077 


ATARI 

^ft  A  Warner  ConununiCBlKXis  Company 
c  1<Mi1  AIAHI  INC 


AUGUST  SPECIAL 

ATARI  800  48K  RAM   $735.00 

ATARI  400  16K  RAM $299.00 

MICROTEK  MEMORY  BOARDS 

16KRAM $70.00 

32KRAM    $129.00 

16KRAM(forVIC-20) S99.00 


ATARI  HARDWARE 

ATARI  800  1 6K $635.00 

ATARI  400  1 6K  RAM  $299.00 

81  0  DISK  DRIVE   $455.00 

41  0  CASSETTE  RECORDER   $  75.00 

850  INTERFACE $1 64.00 

830  PHONE  MODEM    $159.00 

825  PRINTER    $585.00 

PROGRAMMING  SOFTWARE 

CX4101  INVITATION  TO  PROG  I    $21.00 

CX4106  INVITATION  TO  PROG  2  $  24.00 

CX41 1 7  INVITATION  TO  PROG  3  $  24.00 

CX81 26  MICROSOFT  BASIC $  69.00 

CXL4002  ATARI  BASIC  CART  $  45.00 

CX405  PILOT  EDUCATOR  $109.00 

CX4018  PILOTHOME   $65.00 

CXL4003  ASSEMBLER  EDITOR $  45.00 

CXL4015  TELELINK   $24.00 

ENTERTAINMENT  &  EDUCATION  SOFTWARE 

CXL401 2  MISSILE  COMMAND $  30.00 

CXL4009  CHESS $   29.00 

CXL4004  BASKETBALL  $30.00 

CXL4005  VIDEO  EASEL $  30.00 

CX4015  BLACKJACK  $13.00 

CX41 07  BIORHYTHM $  1 3.00 

CXL401  3  ASTEROIDS  $29.00 

CXL400a  SPACE  INVADERS  $29.00 

CXL4011  STARRA4DERS    932.00 

CXL4006  SUPER  BREAKOUT  $29.00 

CXL4022  PACMAN $  35.00 

CX81  30  CAVERNS  OF  MARS  $  33.00 

STATES  &  CAPITALS $12.00 

CX4114  EUROPEAN  COUNTRIES   ....$13.00 

CX4108  HANGMAN $  13.00 

CX41 02  KINGDOM    $  1 3.00 

CX4121  ENERGY  CZAR   $13.00 

CX4123  SCRAM $  19.00 

CX4119  FRENCH  $45.00 

CX4125  SPANISH    ..$45.00 

CXL4007  Music  Composer $35.00 

CX4110  TOUCH  TYPING $  19.00 

CX41  03  STATISTICS $  1  9.00 

CX404  WORD  PROCESSOR $1 29.00 

CX406  PERSONAL  FINANCE $  62.00 

CX40  JOYSTICKS  $1800 

CX853  16KRAM    $85  00 


THIRD  PARTY  SOFTWARE 

for  atari  800  or  400 

AUTOMATED  SIMULATION: 

Invasion  Orion    $  22.00 

Rescue  at  Regel  $  24,00 

Crusti,  Crumble,  &  Chomp $  24.00 

Star  Warrior $  35.00 

ATARI  PROGRAM  EXCHANGE: 

Eastern  Front  S  25.50 

My  First  Alptiabet  $  25.50 

KBYTE:   K-RAZY  SHOOT  OUT $35.00 


VIC-20 

vtcioio 

VIC  1530 
VIC  1540 
VIC  151 5 
VIC1210 
VIC1110 
VIC1211A 


VIC1212 
VIC1213 
VIC1906 
VIC1914 

VIC1915 
VIC1916 
VICigiT 
VIC1919 


$249.00 1 

EXPANSION  MODULE  $1 35.00 

DATASSETTE   $  67.00 

DISK  DRIVE $499.00 

PRI NTER $355.00 

3KRAM $35.00 

8KRAM $52.00 

SUPER  EXPANDER  $  53.00 

VIC-20  SOFTWARE 

PROGRAMMER  AID    $45.00 

VICMON   $  45.00 

SUPERALIEN    $19.00 

ADVENTURE  LAND 

ADVENTURE $  3500 

PRIVATECOVE ADVENTURE  . . .  $35.00 

MISSION  IMPOSSIBLE $35.00 

THE  COUNT  ADVENTURE   ...$35.00 
SARGON  II  CHESS   ...S  35.00 


THIRD  PARTY  SOFTWARE 


ALIEN  BLITZ $  21 .00 

SIMON $  1 0.00 

SATELLITES  &  METEORITES    S  21 .00 

KOSMIC  KAMIKAZE    $21.00 

AMOK $  21 .00 

SUPER  HANGMAN $  16.00 

SPI DERS  OF  MARS    $45.00 

To  Help  evaluate  your  needs  or 
If  you  wish  to  make  a  purchase 

LYCO  COMPUTERS 

P.O.  Box  1 0 
COGAN  STATION,  PA  17728 

NEW  PHONE    (717)398-4079 
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ATARI*  SOFTWARE  & 
HARDWARE 


EVERY  ITEM  at 

DISCOUNT 
PRICES 


ADVENTURE  INTERNATIONAL 

CASH  BEGISTER  INVENTORY  SYSTEM,  32K  (D) 
PREPPIEI,24K,'16K(DA) 
REAR  GUARD,  24K/16K  (D/T) 

ATARI 

ATARI  eOO,16K 
CENTIPEDE.  CARTRIDGE  (C> 
MACRO  ASSEMBi.ER.32K  (D) 
MICROSOFT  BASIC.  16K  (D) 
PAC-MAN.  CARTRIDGE  (C) 
TECHNICAL  REFERENCE  NOTES 

ATARI  PROGRAM  EXCHANGE 

EASTERN  FROrjT.  32!<16i<(DorT) 

DEREAIARI 

BRODERBUND 

CHOP  LIFTER,  48K(D) 

DAVID'S  MIDNIGHT  MAGIC,  48K  (D) 

TRACK  An ACK,4aK(D) 

BUDGECO 

RASTER  BLASTER,  16K(D) 

CAVALIER 

BUGAnACK.  I6K(D/T) 

DATASOFT 

CANYON  CLIMBER,  1 6K  (D  or  T) 

MICRO  PAINTER,  48(D) 

PACIFIC  COAST  HIGHWAY.  16K  (D  or  T) 

GEBELLI 

PATHFINDER,  24K(D) 

INFOCOM 

ZORK  I  OR  ZORK  II,  32K  (D) 

INNOVATIVE  DESIGN  SOFTWARE 

POOL  40O,  CARTRIL5GE  .(C) 

ISM 

MATHEMAGIC,  48K  (D) 

K-BYTE 
K-RA2Y  SHOOTOUT.  CARTRILXSE  (C) 
K-STAR  PATROL  CARTRII5GE  (CI   

ON-LINE  SYSTEMS 

CROSSFIRE.  32K'16K  (D  or  I) 

FROGGER,  l6K(Dorr) 

JAWBREAKER.  1 6K  (Dor n 

THRESHOLD.  32K  (D)     

PERCOM 

RED  40-Sl  SINGIE  40-TRACK  1ST  DRIVE 

RFD  40-S2  DUAL  40-TRACIC1  ST  DRIVE 

RFO  40.AI  SINGLE  40.TRACK  ADD-ON  DRIVE 

ROKLAN  CORPORATION 

GORF.  32K  (D)     , . , .- 

VISICORP 

VISICALC.  32K  (D)         , 


Lisi  Retail 

249.95 
29.95/24.95 
24,95./19.95 

899.00 
44.95 
89.95 
89.95 
44.95 
29.95 


29.95 
19.95 

3495 
34.95 
29.95 

29.95 

29.95 

29.95 
34.95 
29.95 

34.95 

39.95 

39.95 

99.95 

49.95 
49.95 

29.95 
34.95 
29.95 
39.95 


799.00 
1195.00 
459.00 


39.95 


250.00 


OUR  PRICE 

I9S.OO 
23.45/19.95 
19.95/15.95 

639.00 
35.95 
71.95 
71.95 
35.95 
25.49 

25.45 
1A.95 

27.95 
27.95 
23.95 

23.95 

23.95 

23.9S 
27.95 
23.95 

27.95 

31,95 

31.95 

71.00 

39.95 
39.95 

23.95 

27.95 
23.99 
31.99 

A39.00 
956.O0 
367.00 

31.95 
179.00 


|C|  ROM  CARTRIDGE        |D)  DISKETTE        (T)  CASSETTE  TAPE 

REPRESENTING  OVER  60  -  SOFTWARE  COMPANIES 

WITH  1000-  PROGRAMS  AND    50  +  HARDWARE 

COMPANIES  WITH  500+  ITEMS 

Write  for  a  FREE  catalog  to: 

COMPUTER  HOUSE 

P.O,  Box  369,  Dept.  10,  Mammoth  Lakes,  CA  93546 
(714)  934-6538 

Tefm:  FOR  FAST  DELIVERY,  send  ceflified  checks,  monev  orders  cw  Visa  or  Master- 
Card number  and  expiration  date  Personal  checks  requtred  3  weeks  to  clear.  ADD 
S2,00  for  postage.  Orders  over   SI 00 00  we  pay  shipping.  All  foreign  orders  add 
Sl(J.0Oi'30.OO,  CALIFORNIA  residents  add  6  %   tan.  Prices  subject  to  cfiange. 
*ATARI  is  the  trademark  of  Atari.  Inc- 


Prices  are  $9.95  foi-  ihc  Aiari 
800  iiKxlcl  and  $8.95  for  the 
Model  400. 

Additional  information  is 
available  from: 

Emjiulsr 

22  Elm  St. 

P.O.  Box  5y? 

Cmil  IUirrin;.rion,  MA  ()l2'i() 

Queue  Computer 
Learning  Centers 

Queue.  Inc.  is  offering  a  luinkev 
( l()in])ntei  Learning  Cienler  lo 
.schools  and  private  inve.stors, 
preferably  educators.  The  ("oni- 
pntei-  l.e;n"ning  Clenier  will  com- 
bine |)opul;n'.  inexpensive  micro- 
computers  and  off-the-shelf 
softwaie  into  an  organized  rur- 
ricukmi  in  computer  program- 
ming, (ompuler  litetacv,  the 
iradinon:il  luademic  areas  and 
specialized  lest  preparation,  stub 
as  SAT's.  Queue's  Computer 
Learning  Centers  are  a\:>ilable 
for  $  1 5,()0(),  and  include  all 
necessary  liardwate,  software. 
course  outlines  ;md  hrocliuies, 
literature  and  training  to  run  a 
coni|jlete  profit  or  non-profit 
Le;n-ning  Center.  Lea.se  plans  are 
also  a\ailable,  starting  as  low  as 
$500.00  per  month.  For  inibrma- 
tion  contact: 

/iituillifin  D.  Kanlroifilz 

till  (hii'iif.  hir. 

"^  Cliujwl  Hill  Diivr 

lUfirfirlil,  (:i'064J2 

(203)335-0908. 

New  Journal  Calls 
For  Papers 

A  new  (|uarlcr!v.  The  Journal  of 
(Uiiiijiiilns  lii'firlhig  is'  I.aiigiifigt' 
Alls  (CRLA),  is  ready  to  receive 
[);i])ers.   i  he  journal's  purpose  is 
K.)  support  the  rapidly  growing 
interest  in  computers  anc!  their 
relationship  to  reading/language 
arts  and  related  issues.  The  theme 
ol  the  jomnal  will  be  pragmatic 
in  |)ers]jective.  It  will  empha- 
size presenting  papers  which 


fin  %  ^^^^ 

\J\f   /O  POWER! 
THAN  UIC-20 


$299 


00 


28K  COMPUTER  Sale  Price 


•  We  Stock  More  VIC-20 
Programs  and  Accessories 
than  anyone  in  the  USA! 
Over  270  Educational  Tapes 

•  Expand  to  60K 

6  Slot  Switch  Selectable 
Reset  Button 
Expansion  Module 
Sale  Price  Only  $109.00 
In  Stock  Now! 

•  Save  $30.95  get  6  games 
S89.70  value  for  $58.95— 

•  Free  Catalog. 


FOR  THE  SPECIAL  SALE  PRICE  OF 
$299-00  you  get  the  COMMODORE 
VIC-20  computer  plus  WE  ADD  3000. 
BYTES  OF  MEMORY  to  give  you  60% 
MORE  PROGRAMMING  POWER!  This 
powerful  tullsized  extra  featured  com- 
puter Includes  the  6502  microprocessor 
(LIKE  APPLE)  20,000  bytes  ROM  with  a 
16K  extended  LEVEL  II  Microsoft  BASIC, 
8000  bytes  RAM  plug  in  expandable  to 
32,000  bytes  RAM,  66  key  typewriter  pro- 
fessional expanded  keyboard  with 
graphic  symbols  on  keys,  color  com- 
mand keys,  high  resolution  graphics,  512 
displayable  characters,  text  display  is  22 
lines  23  characters,  sound  and  music, 
real  time,  upper  lower  case,  full  screen 
editing  cursor,  floating  point  decimal  and 
trig  functions,  string  arrays,  scrolling, 
multi  statement  lines,  file  managmeni, 
PEEK  AND  POKE.  Assembly  machine 
language  is  available.  We  have  easy  to 
use  self  teaching  books  and  programs. 
Accept  TAPE-DISK-PLUG  IN  CART- 
RIDGES, connects  to  any  TV,  includes 
AC  adaptor,  R.F.  modulator,  switch  box, 
self  teaching  instruction  book,  comes  in 
a  beautiful  console  case  for  ony  $299.00. 

LOW  COST  PLUG  IN  EXPANSION 

Expansion  accessories  plug  directly  into 
this  computer,  extra  RAM  memory.  Con- 
trollers, a  Cassette.  A  Telephone  Modem 
for  only  S109.00,  an  80  Column  Printer  for 
$375-00,  even  the  170K  Disk  Drive  plugs  in 
direct.  You  do  not  have  to  buy  an  expen- 
si"e  expansion  interface. 

WHYSUCH  ALOW  PRICE 

WE  GIVE  YOU  60%  to  400%  MORE  PRO- 
GRAMMING POWER  THAN  VIC  20'  You 
cant  beat  our  prices  for  the  VIC-20  with 
increased  programming  power  added! 
We  sell  direct  to  customers.  We  save 
you  the  profit  margin  normally  made  by 
computer  stores,  department  stores,  and 
distributors  We  are  willing  to  lake  a 
smaller  margin  to  develop  volume! 

INVEST  IN  YOUR  CHILDREN 

Educate  your  children  wfiile  they  play. 
Every  kid  wants  to  play  electronic  games. 
(We  have  some  of  the  best).  The  next 
natural  step  for  their  curiosity  is  to  try 
simple  programming.  They  can  do  this  in 
20  minutes  with  our  simple  self  teaching 
instruction  book.  High  schools  are 
teaching  computer  math,  science  and  pro- 
gramming -  some  start  in  grammar  school. 


If  you  provide  this  computer  as  a  Teacher 
and  Tutor  at  home,  before  you  know  it 
your  child  will  be  writing  computer  pro- 
grams. You  can  use  your  T.V,  to  EDUCATE 
not  frustrate  your  family  and  eliminate 
T.V.  boredom  with  programs  that 
challenge,  stimulate  and  entertain  the 
whole  family.  We  have  a  wide  variety  of 
games,  recreational,  home  finance  and 
educational  programs  to  choose  from. 
Why  pay  $140.00  to  $295.00  for  an  elec- 
tronic game  when  you  can  buy  this  power- 
ful computer  for  only  $299.00. 

IMMEDIATE  REPLACEMENT  WARRANTY 

If  your  computer  fails  because  of  warranty 
defect  within  90  days  from  date  of  pur- 
chase, you  simply  send  your  computer  to 
us  via  United  Parcel  Service  prepaid.  We 
will  "immediately"  send  you  a  replace- 
ment computer  at  no  charge  via  United 
Parcel  Service  prepaid.  No  one  we  know 
gives  you  this  kind  of  warranty  service. 
Most  computer  warranty  service  takes  30 
to  90  days  to  handle  •  this  fantastic  "im- 
mediate replacemertt  warranty"  is  backed 
by  COMMODORE  COMPUTER,  a  MAJOR 
national  brand  electronics  manufacturer. 

TELEPHONE  MODEM  SALE  $109 

Plug  in  your  VIC  telephone  modem.  Now 
you  can  get  a  world  of  information 
through  your  telephone,  plus  electronic 
mail-  Just  dial  up  the  information  you 
want.  UPI  wire  service,  stock  market, 
historical  information  by  topic  from  over 
60  magazines,  including  New  York 
Times.  Airlme  information,  order  tickets, 
get  weather  information  anywhefe  in  the 
world,  restaurant  and  hotel  information, 
thousands  of  categories  are  on  line  for 
you.  busmess.  fmance.  education,  enter- 
tainment, games  etc.  YOU'LL  BE  THE 
TALK  OF  YOUR  NEIGHBORHOOD.  Our 
telephone  modem  price  is  only  $109  and 
includes  FREE'  one  year  network 
membership  and  onehouronline! 

SPECIAL  SALE  PRICE  $299 

FOR  ONLY  $299  you  get  the  POWERFUL 
28K  COMMODORE  VIC  with  60%  MORE 
PROGRAMMING  POWER  THAN  VIC-20! 
28,000  bytes  total  memory  (20,000  bytes 
ROM.  8000  bytes  RAM  and  extended 
LEVEL  II  BASIC),  the  professional  66 
keyboard,  color,  sound,  music  self 
teaching  instruction  book,  A.C.  adaptor, 
R.F.  modulator,  TV.  switch  box,  owners 
manual  plus  all  the  other  features  listed, 
in  a  beautiful  console 


SPECIAL  SALE  PRICE  $379 

FOR  ONLY  S379  you  gel  the  41K  COM- 
MODORE VIC  with  400%  MORE  PRO- 
GRAMMING POWER  THAt^  VIC-20!  We 
add  16,000  bytes  memory  to  the  VIC-20, 
You  get  a  total  of  41,000  bytes  memory 
(20,000  bytes  ROM.  21,000  bytes  RAfvl 
and  extended  LEVEL  II  BASIC)  plus  al 
the  extra  fealures  shown  for  the  28K 
COMMODORE  VIC, 

SPECIAL  DATA  CASSETTE  SALE 

THIS  SPECIAL  DATA  CASSETTE  has 
special  electronics  that  eliminates 
loading  problems  and  loss  of  programs 
recorded  on  tape!  Includes  tape  counter 
and  your  selection  of  any  $14.95  "GAME 
PACK"  program  FREE'!'  Reg.  Price 
S90.00  Sale  Price  $69,00 


15  DAY  FREE  TRIAL 

DON'T  MISS  THIS  SALE  -ORDER  NOW 

I — I     Please  send  me  the  28K 

' — '    Commodore  VIC  Computer  for 

$299.00 
I    I    Please  send  me  the  41 K 
' — '    Commodore  VIC  Computer  for 

S379.00 

I    I    Telephone  Modem  $109 

Q    Special  Data  Cassette  $69.00 

We    ship    C.O.D.    and    honor   Visa   and 

Master  Card, 

Name 

Address  ^__ 

City  


State 

~  VISA 


.Zip  Code  - 


MASTERCARD 
Credit  Card  No 


C.O.D. 


Expiration  Date 

Add  $10.00  for  shipping,  handling  and  In- 
surance.   Illinois   residents   please  add 
6%  tax.  Add  $20.00  for  CANADA,  PUER- 
TO RICO,  HAWAII  orders.  WE  DO  NO  EX- 
PORT TO  OTHER  COUNTRIES 
Enclose  Cashiers  Check.  Money  Order 
or   Personal  Check.  Allow   14  days  (or 
delivery,  2  to  7  days  for  phone  orders, 
1  day  express  mail! 
Canada  orders  must  be  in  U.S.  dollars. 


we  are 
commodore  VIC 

experts!! 


ENTERPRIZES 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312/382-5244  to  order 
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ha\  e  clear  classroom/teaching 
implications. 

The  journal  will  he  inter- 
disciplinary and  directed  toward 
an  audience  ol  readins^-language 
arts  teachers,  educational 
specialists,  classroom  teachers, 
educators  of  teachers  and  educa- 
tional researchers. 

Gerald  H.  Block,  ALP 
Reading  C'linics  in  Berkeley  and 
Oakland,  serves  as  editor  ot 
CRLA.  Danny  B.  Daniel,  Univer 
sity  <jf  Minnesota:  Peter  foyce, 
York  Board  o(  Education,  To- 
ronto; Dorothy  Judd,  Northern 
Illinois  University;  George  E. 
Ma.son.  University  of  Georgia; 
Barbara  Micetich,  Diocese  of 
Washington,  DG;  and  Ric  hard  L. 
Shell,  University  of  Gincinnali, 
serve  as  the  editorial  board. 

Papers  or  requests  for  infor- 
mation should  be  sent  to; 

Gcmld  fl.  lilock 

CRLA 

P.O.  Box  13039 

Oakland,  a  A  94661. 

Foreign  Language 
Program  For 
Apple 


Synergistic  Software  announces 
the  release  of  a  new  educational 
software  program  called  The 
Linguist,  which  is  a  general  pur- 


pose foreign  language  translation 
and  tutorial  program  for  the 
Ap})le  11  computer.  It  allows  the 
Apple  to  correctly  print  the  for- 
eign al|5habets  used  hv  sucli 
languages  as  Hebiew,  Russian, 
Japanese,  Greek,  German,  plus 
the  Romance  languages  and 
English.  This  unic]ue  program 
can  work  with  words,  phrases, 
defniitions,  technical  terms,  or 
phonetic  pronunciations.  Thus, 
it  can  be  used  by  those  learning  a 
foreign  language  or  tlio.se  who 
wish  to  learn  English. 

The  user  of  The  Linguist 
types  in  the  words,  phrases,  or 
definitions  he  would  like  to  learn. 
Then  the  program  will  test  the 
user  on  these  words  using  hints. 
The  Linguist  will  keep  score  and 
correct  mistakes.  If  a  phonetic 
pronunciation  is  desired,  the 
user  tan  input  which  pronuncia- 
tion guide  he  would  like  to  use 
(from  American  Heritage  Dic- 
tionary, the  International  Phone- 
tic Alphabet,  or  ihe'ifager-Smith 
Phonemes).  Then  a  word's  cor- 
rect pronunciation  is  easy  to  look 
up.  The  Linguist  can  operate 
with  one  or  two  stored  languages 
\vith  a  maximinn  storage  capacity 
o(  JlOO  words.  2600  definitions,' 
or  2000  foreign  phrases. 

The  Linguist  can  be  used  for 
a  ninnber  of  purposes.  If  a  for- 


JM  LiHQVISJ 


SPRECHEN  SIE  DEUTSCH 
MAATE  EMHNIOE; 

PARLA   ITALIANO? 

roBOPPiTE  no-pvccKU? 

ISl  HABLA  ESPAnOL? 

TALER  DE  DANSK?^ 
DO  YOU  SPEAK....? 


cign  language  teacher  would  like 
to  drill  a  class  on  new  vocabulary. 
The  Linguist  can  be  used  to 
teach  wiihoni  supervision.  If 
business  people  or  tourists  want 
to  brush  ti|)  on  a  foreign  language 
before  traveling.  The  Linguist 
can  store  the  terms  and  quiz  the 
person  on  ihcir  definilions  and 
use.  The  Linguist  requires  an 
.^pplc  II  Computer,  Applesoft, 
48K,  DOS  3.3.  The  price  is  $40. 

Synt'rghlic  Soflwa  re 

831)  North  Riverside  Drive 

SuilrZOI 

RenUm,  WA  98055 

For  ordering  call  (800)426-6505 


File  II  For  PET 
And  VIC 


File  is  a  general  pin-pose  cas.sette- 
based  file  system  for  the  PET/ 
CBM,  or  VIC-20com]niiers.  It 
will  allow  you  to  construct,  sort, 
maintain,  and  print  out  a  wide 
range  of  data  types,  such  as 
mailing  lists,  accounts,  book  lists, 
etc.  File  allows  the  user  to  dellne 
the  record  format  and  is  limited 
onlv  by  available  memory.  Com- 
mands include:  LOAD,  DUMP, 
PRIN  1  (sci een  or  piimer  op- 
tions), ADD,  CHANGE.  RE- 
MOVE, SOR  r,  and  more. 

Requires  mininuuii  of  8K 
PET/CBM  or  VIC-20  with  3K 
expansion  cartridge.  Expands 
automatically  to  available  mem- 
oi'y.  Package  includes  software 
on  cassette  and  complete 
docimienlation.  Price  is  §9.95, 

('omplete  catalog  of  products 
is  available.  Please  specify  iv])e  of 
computer. 

Kinetic  De.sigiis 

401  Monument  Rd.  #171 
Jarhsotiviltc.FL  32211 

New  Book  Aims 
At  Consumer 
Protection 

Questions  concerning  how  to 
resolve  com]iuter  coiisimier 
problems  led  to  the  publishing  of 


A 

ATARI 


ATARI 


800  16K $639 

800  48K $789 

400  16K $315 

410  Recorder S  75 

810  Disk  Drive S439 

820  Printer  S259 

822  Printer S259 

825  Printer  S579 

830  Modem $155 

850  Interface  t169 

481  Entertainer S  79 

462  Educator $125 

483  Programmer  ,,,,.,. $  55 

484  Communicator 1299 

85316KRam S  79 

ATARI  Software 

CS406  Financial  Management S  55 

CX4104  Mailing  List    $   19 

CX404  Word  Processor .   $115 

CXL4007  Music  Composer S  45 

Programming  2  &3 S  22 

Conversational  Languages $  45 

CX401B  Pilot S  59 

CX405  Pilot I  99 

CXL4003  Assembler  Editor S  45 

0X8126  Microsoft  Basic S  67 

CX412  Dow  Jones  Inveslmenl S  95 

CXL4022Pac-Man(new) S  33 

CX8130  Caverns  ol  Mars S  29 

CXL4020Centipede(new). S  33 

CXL4006  Super  Breakout S  32 

CXL400e  Space  Invaders S  32 

CXL4009  Computer Ctiess S  32 

CXL4010  3DTicTacToe S  26 

CXL4011  Star  Raiders S  35 

CXL4012Mi5sileCommand  ,S32 
CXL4013  Asteroids S   32 

New  Software  for  Atari 

Frogger $26 

Apple  Panic $23 

Raster  Blaster $23 

Temple  o(  Apshai $30 

Bistiops  Square $23 

Graphics  Master $30 

Tumble  Bugs  -  - .   $23 

Action  Quest  $23 

Crossfire $23 

Ttirestiold S30 

Computer  Stocks  &  Bonds $17 

Guns  0 1  Fort  Defiance $17 

Mousekatlack J26 

K-Razy  Shooloul S36 

Jawbreaker  $23 

Preppie S19 

Rear  Guard S19 

Arcade  Pro  Football S26 

Bug  Attach $23 

Paitilinder  $26 

Deadline $39 

ZorkI $29 

Zorkll 529 

Crypts  of  Terror $26 

Pool  1.5 $26 

Deluxe  Invaders S26 

Gorf $29 

Wi?ardofWor $29 

Battle  Trek $29 

Canyon  Climber. $23 

Shooting  Arcade $23 

Pacific  Coast  Higtiv*ay $23 

Clowns  and  Balloons $23 

Fof  Fbsi  Del/very,  send  certified  or  cashier 
checks,  mohey  orders,  or  direct  t)ar}k  wire 
trsnslers.  Personal  checks  allow  2  to  3 
weeks  to  dear.  25%  deposit  on  C-O.D.'s 
Ptfces  retfect  a  cash  discount  only  and 
are  subiect  to  change.  Shipping— Soft- 
ware fS2Q0  lAir^imum).  Hardware — call. 
Foreign  Inquiries  invited  —  add  15%  for 
shipping.  Nevada  residents  add  sates  tax. 


TOP  SELLERS 

Atari  Software 

Entertainment 

Qttost  Hunter S  26 

Lunar  Lander S  12 

Reversi $  23 

Gomoku $  23 

Star  Warrior $29 

Crusti,  Crumble.  &  Ctiomp S  23 

Ricocriel $15 

Empire  ol  the  Overmind , .  .S  26 

Tanktics ,, $  23 

B-1  Nuclearbomber  $  13 

Kayos $  26 

Matcti  Racers $  23 

Wiz  &  Princess $  24 

Mission:  Asteroid  $  19 

Soltporn  Adventure $  23 

AM  Baba&ttieFoflhTfiieves $  24 

The  Shattered  Alliance S  29 

Galactic  Chase $  23 

Atari  World $  46 


Business  &  Utilities 

Visicalc $179 

Mail  Merge S  23 

Data  Perfect $  79 

Letter  Perfect , S105 

Text  Wizard S  69 

Datasm  65  2.0  $105 

Micropainter  .,...,..,. .....$  26 

The  Basic  Compiler S  69 

Color  Print $29 

Educational 

Compu-Read $23 

CompuMath/FractiOns   S  29 

Compu-Math/Decrmats $  29 

Vocabulary  I S   16 

Vocabulary  II  $  16 

Number  Series $  16 

Analogies $   16 

Story  Buiider/Word  Master $   16 

Let's  Spell   S  16 

Astro  Quotes $16 

All  APX  Software 15%  off  list 


***  SPECIALS  OF  THE  MONTH  *** 

ELEPHANT  DISKS  (BOX) S  22 

HAYES  SMARIVIODEN $229 

AXLON  RAIVICRAM  $129 

MOSAIC  32K  RAM $99 

RAMDISK(128K) $429 

MICROTEK  32K  RAM $109 

AMDEK  COLOR  I  MONITOR $329 

PERCOM  DOUBLE  DENSITY  DRIVE $679 

EPSON  MX-100  PRINTER  $729 

OKIDATA  MICROLINE  80 $329 

K-DOS $65 

OS/A  +   $  59 

BASIC  A  +    $  59 

FLIP  N'  SORT  DISKETTE  BOX $  21 

(Holds  50  Diskettes) 
FLIP-SORT  CARTRIDGE  BOX $  21 

(Holds  10  Atari  Computer  Cartridges) 


YOUR  ONE  STOP  MARKETPLACE  FOR 

ALL  YOUR  COMPUTER  NEEDS 

if  it  is  not  listed,  please  asl<. 

Computer  Outlet 

Park  Place  —  Upper  Level 

1095  E.  Twain  —  (702)  796-0296 

Las  Vegas,  Nevada  89109 

Call  Toll  Free  800-634-6766 

We  accept  Major  Cretjit  Cartjs 
Men. -Sat.  8  A.M.-6  P  M. 


Qz.  commodore 
VIC  20 $249 

VICl530Datasette S  67 

VIC1540  Disk  Drive 479 

VIC1515  Graphics  Printer 329 

VIC12103K  Memory  Expander $  30 

V1C11 10  8K  Memory  Expander $  52 

VIC1011  FiS 232C Terminal  Inlerface.S  43 
VIC1112VlC-1EEE-4B8lnlerlace  ...,$  84 
VIC1211  VIC  20  Super  Expander  ...  .S  52 
VIC12I2  Programmers  Aid  Cartridge  $  45 
VIC1213  Machine  Language  Monitor  S  45 
VfvlllO  Vic  Programmers  Ref-  Guide    .  S15 

VIC  Software 

Avenger .  .  .$23 

Superslot $23 

Super  Alien $23 

Jupiter  Lander $23 

Draw  Poker $23 

Midnight  Drive $23 

Spiders  of  Mars  - $39 

MeteorRun   $39 

Amok  $29 

Alien  Blitz $29 

Henaissanc^j .  .539 

Outworld   - $29 

Cloudbiirsl $39 

Satellites  &  Meteorites - $39 

Skymath $12 

Space  Division $12 

Long  Division $12 

Super  Hangman $15 

3D  Maze S12 

Raceway $13 

Kosmic  Kamikaze $21 

The  Alien  ,  ,    $21 

Simon $10 

Kiddie  Pak  I  $32 

Super  Four  I ,  .       S39 

Kiddie  Checkers  - $8 

Snakman   $S8 

Astrobase-2(X)i $13 

Space  Barrier $13 

Snake $10 

(Programming  Tectinlques) 

Print  Commands $14 

For-Next  Loops  $14 

Graphics ,......,.....,.$14 

Types  of  Variables $14 

Data  Files $14 

Random  Numbers $14 

Educational 

Money  Addition $10 

Math  Wniz  $10 

State  Capitals  . $10 

World  Capitals $10 

Spelling $  B 

The  Verb  ,  .  - , S14 

The  Adverb $14 

The  Adjective $14 

Fraction  Reduction $10 

Adding  Signed  Numbers  $10 

Plurals   S  8 

Memory ....   SIO 

*  ATARI  * 

ProgramiTiing  Tectiniques 

(Santa  Cruz  —  Tricky  Tutorials) 

Display  Lists     .  $  17 

Horiz/Verl  Scroll $  17 

Page  Flipping $  17 

Basicsof  Animation $  17 

Player  Missile  Graphics $  24 

Sound $  17 

The  Computer  Quttet  is  an 
associate  of  The  Computer 
Learnmg  Center  For  Chit 
dren  We  are  experts  in 
educational  technology  and  can  custom' 
ize  educational  software  curriculums  for 
school  districts,  individual  schools,  or  tor 
the  child  at  home  Please  contact  us 
atiout  your  software  and  eQuiprrtent  re- 
Quirements  and  feel  free  to  stop  tjy  our 
school  in  Las  Vegas 

We  have  one  of  Ihe  world's  largest 
educational  software  inventories  featur 
ing  our  awn  Computer  Learning  Center 
software. 

Ten  Litlle  Robots  (ATARII  $12.95 

Pre-SchooiMainiATARI)  519  95 


lM.TTrTTM.m.a^m^rww%  wwmmwrm%%  » tm  vrr; 


ATARI 


©ft 


800  COMPUTER  (16K)  $649.00 

800  COMPUTER  (48K)  $768.00 

400  COMPUTER  (16K)  $275.00 

410  PROGRAM  RECORDER  ..  $74.00 

810D1SK  DRIVE  S439.00 

NEC  8023A-C  PRINTER  S475.00 

PERCOMD/D  DISK  DRIVE  ...  8589.00 

850  INTERFACE  MODULE  ...  $164.00 


ENTERTAINER  S82.00 

EDUCATOR  $119.00 

PROGRAMMER  S5Z.00 

COMMUNICATOR  S299.00 

825  PRINTER  (80  Col)  ..  $579.00 


3ZKRAM(Microtek|  ...  $119.00 
16KRAM(MicrDtek|  ...     $69.00 

16KRAM|Cx853|  S79.00 

LESTICK  $30.00 

TYPENTALK  $319,00 


ATARI  SOFTWARE 


ADVENTURE  INT'L 

Adventures  1.  2  &  3(0)  S31,95 

AdvensufesJ.S&eiDl  S31.95 

Adventures/.  eS9(D]   S31.95 

Adventures  10  11  &  12(0]      .     $31  96 

Adventures  1-12  ea.lC)  $15.95 

SlafTfek3.5(Dl  S19.50 

Star  Trek  3.5  (Cl  S15.50 

Mountain  Shooi(C)  $11.50 

Galactic  Empire  (CI  St5.50 

Galactic  Trader  (C)  $15-50 


GEBELLI 

AndrQmeda(D) 

P3ltifinder(0) 

rualch  Racers  10) 

S25.95 

S25.9S 

$22  96 

INFOCOM 

Zorkl(D)    

Zork  11(D)  

Deadline  (D|  

$30.95 

$38,85 

UK 


RearGuard(C) SlsisQ    Letter  Perlect  (0)  $109.95 

.i,;.i. ,ii.:i:...,n.  ">"  50 

.95 


MailMergeyU!ilitylD)  S22.; 

Data  Perfect  ID) SB4.S 


ON-LINE 

HI  RES  WizS  Princess  (D|    .   .  S25 

Salt  Porn  Adventure  |D|  S23 

HI  RES  Mission  AstefOids(D)  S19, 

HI  RES  Ulysses  (D)  $26 


APX 

Eastern  Front  19^1  (OD(  $25  50 

lyly  First  Alptiabel(D) $25,50 

Oullaw/Howit2er|C/Dl  515,95 

Avalanche (CiD) _ ,._ $15.95 

ARTSCI 

Poker  Solitaire  (C)  S11.50  ... 

Revefsi(C) S15.50  Crossfire  (C/D) S22, 

GamukolC)  $15.60  MousekaitacK  (0)  S26, 

Cypher  Bowl(C) S38.95  Jawbreaker  (C/D) $23 

AHTWORX  Jl^^ '*'<=«;  SI^Pl°) S2| 

HodgePodge(D)  S15.50  ^'"SS^;,  ?  E   tin 

Bndge2  0(C) $14.95  Threshold  ID)  S30 

Intruder  Ale rl(C)  $13.95  OPTIMIZED  SYSTEMS 

Cranston  Manor  Adv.  ID)  S1995  o<;jA  j^  rni  tKT 

Beta  Fighter  (C)  .--- $13,50  BasicA^{Oi $63 

ATARI  INCORPORATED  QUALITY  S0FTWAB6  

Microsoft  Bas,C(D)   S66.00  r,"S,il  ^  i^  Th^*"  , 

Mar-rn  iscomS   Prtilnrinv  tSR  Afl  At  I  BBPo  &  iQ  T  N  leVBS  ( 


Macro  Assem  S  Edllor{D} 


$66.00 


3(D|  . 


$25. 


Assembler  EditOr(R)  $46,00 


OS  Forth  (Dl   $63 


Basic  Cartridge  |R) SJS.OO   6502  Disassembler  D   $  i 

ParM=nim  snnn   Starbaso  Hyperion  |C) S15 


yperioniC) S15 

Name  Tliat  Song  (C)  $11 

FaslgammonlO  ,    S15 


SUBLOCIC 

Adv.  On  A  Boat(D> SI  9, 

Ghostly  Manor  (D)  S19, 

BlacK  Forest  (Dl  S19 

UFO 


PacMah(R) S33.00 

Cenlipede(R) S33,00 

Caverns  of  Mars  (0) $29,00 

Missile  Command  (R) S32.00 

Star  Raiders  |R)  ..,- $33,00 

Asteroids  |R) S32.00 

Conversattonal  Lang.  Ea.  (C) ,.  $44  00 

Music  Composer(Ri $45.00 

ToLCti  Typing  iC|  $19  00 

Super  Breakout  (R)  S32,O0  Sands  of  Mars  |D)    „.   $19 

Computer  Chess  |R| S32.00  House  of  Ustier(D)  $19, 

Tfie  Bookkeeper  (D) CALL  Beneath  the  Pyramids(D| S19. 

AUTOMATED  SIMULATIONS  [if  ".'^f  St?,?  ^°'^  *°<°'  l^I 

Invasion  Orion  (CD) $19,60  Waterloo  1(D)  S  9, 

Rescueai  Rlgel(C/D)  $23,50  ^araon(ij  S  9. 

Crush,  Crumbiek  Ch. (ODi  ,.,  $23,50  Treasure  Island  (D) S19. 

Temple  of  Apshai  (C/D) $30  95  yg^ 

Ricochet(C/D)      $15.50  j.p  Supergraphic5(QD)  $30. 

Star  warrior  (CO)  ..  $30.95  Survival  Adventure  C/D) S19, 

DaleStohe5ofRyn(OD) $15,50  Alan  World  (Dl $47 

Empl'r?ofOv''e™ind(C) $23.95  MISCELLANEOUS  SOFTWAHE 

Tankl.cstCl  s,8  95  Acl.onQuesMC/Di  $23. 

Dnieper  River  Line  (D)  $23.95  Bug  Allack(C/Dl  S23. 

Voyager(D| S19.95  Crypts  oM  error  (Dl    $27 

Gaiaxy(D) - $19-95  Galactic  Chase(Ci  $19. 

BRODERBUND  SOFTWARE  KayoMC/Sr'    '   I?' 

chophfter  ID)  S27.95  ^.Razy  shcotourifl)";.::::;::::.  $35: 

ApplePanic(D) $23,50  poo|,5([)|  27 

Star  Blazer  (D) $27.95  Raster  Blaster  (Dl  $22, 

EDU-WARE  TheShalte'ed  Alliance(Dl  S30 

Compu-Read{D)  $23,95  Versa  Writer  Tablet  S238 

Compb.MalhFfac.(D)  S30  95  Visicalc(D) SI94 

CompuMalhDec  (D|  ,      $30,95  Warlocks  Revenge  (0)    ,  $27 


WRITE  FOR  FREE  CATALOG 


COSMIC  COMPUTERS 


D  =  DISK 

C  =  CASSETTE* 

R  =  ROM 


SHIPPING  tXIRA  S2  rjINlMuM  PRlCtS 
SUBJECT  TO  CHANG£  CALIF  RtSIDEfJIS  ADD 
TAX    ATARI  IS  A  TBADEMARK  OF  ATARI  INC 


2Z8  N.  PROSPECTORS  RD. 
DIAMOND  BAR,  CA,  91765 

PHONE  OPEN  SEVEN  /7H>1\    QCi     "f  OCC 

DAYS  Bam     9  pm  V '    '  ^/    ODl  "I  itOO 


Consumer  Protection  for  the  Mtcro- 
(fimjyuter  Owner.  The  author  is 
Atiorney  L.J.  Kiiltcii. 

The  35-page  booklet  rovers 
the  .slejjs  vo  eousider  helore 
making  a  pLircha.se.  Iiiforiiiation 
aboiil  the  general  Law  of  Sales  is 
given  to  advise  the  Biiver  of  the 
legal  issues  that  can  arise  if  he  is 
not  carelul,  sue  h  as:  VV'lien  is  a 
sale  validr'  Are  advertised  prices 
binding?  What  can  be  done  about 
partial  delivery?  What  and  when 
must  the  Seller  deliver?  A  general 
comparison  of  the  local  computer 
store  and  mail  order  is  given 
along  witii  a  brief  introduction  to 
Kedeiai  Mail  Ordei'  Law.  Ihere 
is  also  a  discussion  of  the  different 
ways  to  pay  for  a  purchase  and 
some  of  the  prol)lenrs  that  each 
one  entails.  An  introduction  into 
warranties  is  given  along  with  a 
discussion  of  warraiit\  disclaim- 
ers. Hints  on  how  to  legally  reject 
and  revoke  a  prior  acceptance  of 
a  product  are  included.  Finally, 
there  are  suggestions  on  how  to 
complain  elTcctixcly,  and  \arious 
miscellaneous  liints  e\er\'  com- 
puter purchaser  will  i uid  useful. 
Ihc  booklet  aids  not  onlv  the 
consumer,  but  also  the  seller  in 
becoming  more  effective. 

I  he  booklet  is  available 
through  the  mail  for  .SL5.00. 
f  here  is  an  additional  S3. 00 
charge  for  C.O.I),  orders.  Mis- 
souri residents  should  add 
■\.(\2T-)'7(  sales  ta\.  Send  check  or 
mone\  ordei"  lo: 

/,.  /.  Kutteu,  Al/(j)  iir\  <tt  Lav 
201  S,  Central  Ave.',  poll  1618.5 
SI.  lj,itis.M(}61l()=i 

Xfiv  j' nulla  t  ri'len.'si'.s  arc  selected 
[roiii  submissions  fnr  redsoiis  of 
li))if'liuess.  ai'aildhli'  sJMirr.  and 
treiirral  iiileresi  lo  our  readers.  We 
regret  that  ive  are  unable  to  .select  all 
iieie  fmiduct  sttbuii.ssioiis  far  fnibli- 
cation.  Readers  .should  be  aware  that 
iCe  ffirsent  here  .some  edited  I'ersiini 
of  iiiaterial  submitted  by  I'eiidors  and 
are  unable  to  vouch  /or  its  acnirary 
at  time  of  publication.  Q 


'  Belle.  Hdujell 

MADE  EXCLUSIVELY  FOR  BELL  «  HOWELL  BY 

^Iqppks  computer  mc 


PRICE 
BRERKTHROUCH 


Sqppkz  computer 


Sales  and  Service 


APPLE  II  PLUS  48K 


48K  ON  V  $1089 

APPLE  II  PLUS 


U.S.A. 


DISK  II  DRIVE 

CONTROLLER  CARD    9  540.00 


AUTHORIZED 

DEALER 

AND  LEVEL  1 

SERVICE  CENTER 


CALL  OR  WRITE 

FOR  A  COMPLETE 

SOFTWARE  LIST 


CASH,  CERTIFIED  CHECK, 

MASTERCARD  &  VISA  ACCEPTED 

FOR  IMMEDIATE  SHIPMENT. 


CD^PUTEH  fIGE 

9433  GEORGtA  AVE. 

SILVER  SPRINGS,  MD  20910 

(301)  588-6565 
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Advertisers  Index 


AB  Computers 64,65,127 

ASAP  Computer  Products,  Inc 121 

Aardvork  Technical  Services  Ltd 81 

Abacus  Software  22 

The  Alien  Group  77 

Amplify,  Inc 174 

Apogee  Software 124 

Arcade  Plus,  Inc 13 

Artworx 55 

The  Armo  Design  Group  53 

BBI 170 

Batteries  Included 163 

Byte-A-Bit  Computing  Co 97 

BYTE  Books   47 

Byte  Microsystems  Corp 67 

C-Mort  152 

CE  Software  147 

CFI  107 

Canadian  Micro  Distributors  19 

Comm'Dota  Systems,  Inc 59 

Commodore  Business  Mactiines  BC 

Computer  Age  191 

The  Computer  Bus 17 

Computer  House 186 

Computer  Mail  Order 176,177 

Computer  Outlet 189 

Computer  Seen  157 

CompuServe 77 

ComputerMat  154 

Computertime,  Inc 170 

Connecticut  Microcomputer  Inc 15 

Cosmic  Computers  Unlimited  190 

Creative  Software 25 

Data  Equipment  Supply  Corp 155 

Dotaview  Ltd 49 

Don't  Ask  Computer  Software 43 

Dunham  Software  and  Consulting  Co 38,97 

Dynacomp,  Inc 35.36,37 

Dynamic  Technologies 118 

ECX  Company 115 

Eastern  House  Software  16,183 

Eclectic  Systems  Corporation 161,179 

Educational  Software  Inc 79 

English  Software  Company  147 

H  W  Electronics  109 

Harii  Software  166 

High  Country  Microsystems 143 

Human  Engineered  Software 101 

Hypert'ech  167 

IDSI 23 

InHome  Software 57 

Interlink,  Inc 16 

Krell  Software 71 

Leading  Edge  Products  IFC,  IBC 

The  Libfory  of  Computer  and  Information  Sciences  33 

Lightning  Software 17 

Little  Wizard  Distributing  167 

London  Software 113 

Lyco  Computer  Marketing  and  Consulting  185 

MIS  141 

MMG  Micro  Software  53 

MTG  Technical  Soles  182 

fVlW  Software  57 

Magic  Carpet  Software  154 

Micro  Computer  Service  Center 59 

Micro  Printer  Marketing 21 

Micro  World  Electronix  Inc 63 

Micro-Ed,  Inc 89 

Micromail 47 

Microsoft  4 

MicroSpecLtd 98 


Mideastern  Software 157 

Midwest  Micro  Associates 140 

Midwest  Software  87 

Mind  Science  Foundation  124 

Mosaic  Electronics,  Inc 11 

New  England  Electronics  Company  2,3 

Nufekop  92 

On  Line  Software 165 

Optimized  Data  Systems  162 

PR  Software 166 

P.R.I.C.E 38 

Pacific  Exchanges  63,83,144,170 

Porsec  Research  92 

Percom  Data  Co.,  Inc 7 

Peripherols  Unlimited  31 

Philadelphia  Computer  Discount 139 

Precision  Technology,  Inc 102 

Pretzellond  Software  118 

Pribusin,  Inc 53 

Professional  Software  1,9 

Program  Design,  Inc 22 

The  Program  Store  40,41 

The  Programmer's  institute 27 

Protecto  Enterprizes 187 

Quality  Software 111 

Questar  International  45 

RAR-TECH 57 

RC  Electronics   174 

Random  Access  Microwore 97 

William  Robbins  102 

Royal  Software 125 

Skyles  Electric  Works  102,159 

Small  Systems  Engineering,  Inc 61 

The  Software  Connection   81 

Software  Galore 174 

Software  Street  181 

Sport  'N  Sound  Electronics 178 

Star  Software  154 

Sti'om  Systems  Inc 181 

subLogic  Communications  Corp 74 

Sunrise  Electronics  57 

Sunrise  Software 27 

Swiffy  Software,  Inc 73 

Syncom 15 

Synergistic  Software  111 

T,H.E.S.I-S 147 

Tara  Computer  Products 143 

Tele-games 47 

Tiny  Tek,  Inc 94 

Toti  Software 165 

University  Microfilms  International 174 

Vervon  Software 94 

Victory  Software  165 

Voicetek 68 

John  Wiley  &  Sons,  Inc 25 

Wunderware  165 


COMPUTE!  Publications 

COMPUTEI  Magazine  29 

COMPUTE!  Customer  Service 173 

COMPUTE!  Back  Issues  172 

COMPUTE!  Books 171 

Every  Kid's  First  Book  Of 

Robots  and  Computers  71 

Programming  The  PET/CBM  128,129 

First  Book  Of  VIC  167 


c 

S2 

35 

o>a) 

II 

o 

0 

II    -g 

"6  "  0) 

iL 

tt 

rica/Air  M 
□/Air  Mail 
reliable  c 

oj-s  c 

P  o  :3 
<  0  >^ 

_  i-  JZ 

a^B 

C<   1= 

u8  = 

00 

1  U<2 

3 

""  ^  il   0) 

(H 

^r:  o  o 

n 

"*~ 

0tcot 

(D 

>   O   „-  3 

0)28^ 

-^    ~ 

:3  *--  -^  D 

i^B 

D 

^  'q  O  c 

III 

S    D 

SSi:g 

[^ 

t/1        ^-f 

(P   "D 

0  0)  <  D 

a. 

2  ? 
c    O 

o  u 

turop 
Middl 
South 
Intern 

t=;  o 

3000 

-  Q 

D  ooo 

tn 

o 

y    (N 

^^00  OJ 

o 

o 

n  <r>< 

jycTKTxjy 

D 

^n 

Dnnn 

o 

z 

5 

u 


T3 

o 

>. 

CD   in 

o  S? 

c  c 

O  O 

^f 
c  (U 

a3£ 


0 
a 


3-D 


c 

o=iU 
"  D  5 

£  o  o 
>c 

a| 

u  c 

"   D 

OlZ 

E  e 

>-  >. 

O  D 

Cl.  Q. 


D 
> 

n 


1^  d 


i 

n 

8 

1 

(D«S 

Uj 

^can 

"(^ 

£ 

der 
45- 

-1 

i:  n  0 

D 

O 

1- 

(1 

=1«> 

o 

Ll_ 

u 

in 

c 

C 
ffi 

CL 
C 

0 

C 

CO     0 

o    >• 

CO      ^ 

<  □ 

o 
o 


D 
o 

^    I 

□  n 


to 

o 

n 

< 


o 
o 


0 

"5 

Q. 

E 

o 
u 


a 
E 
o 
o 

o 
o 

0  u 

a^ 

Q.    O 
<    -c 

U  o 

Hi     D 
D.    Q: 


c 

0)0 
D  Q- 

ffi  o 
a- 

II  "  m 
^^■0  9 

0  0^ 
(D  S^  O 

P  Co, 

3  0  2. 

^  T  n 


CO 


w  • 


O  n  0 

aj0> 
^  >  0 

0  O  tU 

ooo 
ooo 
o  -d  "^ 

CM  ro  lO 


nn  DDD 


X 


0 

Q. 


c 
o 
u 

<  i 

52  £ 

X 

DD 


0  s  f 


Q.  S 

DD 


o 
o 

n 

V 


(A 


o 


0 

1      3^ 

sn 

<D 

© 

"S     i 

£ 

C 
'in 

^     1 

o 

=! 

"0        0 

Dl 

n 

OJ       J= 

q: 

0 

■  o 

.  o   .  0 

0) 

OJ     ,/! 

2  '"  2  " 

I 

S 

S  5 

0  5 

5  3  5  S 

o 

(/I 

o 

5l 

>  0)  >  a)  >  (D 

0  O  Q  0)  O  (!) 

C 

1 

Kc; 

«e:  M  c: 

— 

^  ^ 

^ 

^       ^ 

0^ 

"O 

Q>  ^ 

ffl 

OJ         (D 

o 

D 

5  5 

5      ? 

o 

a>  0) 

OJ 

0)       (1) 

L 

? 

Ui-  U_ 

u_ 

LI-           Ll_ 

UU 

D 

n  n 

o 

o 

(U  CD 

a) 

(U        (1) 

z 

0  0 

5 

0       c 

U 

D 

55 

5 

5     5 

> 

□D 

D 

□    D 

C 

.. 

D 

-; 

1 

n 

c 

<i> 

tSi 

5 

^ 

o- 

o 

"5 

03 
«  0 

a. 
S 

c 

5 

u 

C   3 

^§ 

o 

.Q 

a 

5  c 

■S  0-"' 

u 

Q. 

ra  D 

0  "<  F 

11 

y  5 
^  0 

BASIC  proi 
Moctiine  1 
programs 
Tutorials, 
Education 
Detailed  e 
of  prograi 

3 
o 

O 

to 
(D 

3 

n 

J) 

f — 

UJ 

a. 

^ 

^  ^ 

^  ._  ►_ 

(B 

0) 

Cl. 

S 

o 

■QJ 

QJ  OJ 

0)  (D  <U 

^ 

^ 

L 

^ 

5   5 

5  3  3 

0) 

0)  0) 

ffl  ffl  a) 

D 

D 

o 

0 
3 
0 

u_ 

a_  u_ 

U-  u_  u_ 

§. 

§: 

5) 

D 

UU 

1  II  D 

3 
a 

(1) 

0)  0) 

(1)  01  in 

o 

■D 

o 

£ 

5~ 

0 

0  5 

0  0  0 

1 

o 

0) 

5 

55 

555 

U 

< 

n 

II 

uuu 

g 

5 

^, 


0 

o 
£ 

Ul 
LU 

a 

Ik 

Line 
0868 

275-9809 

l! 

s 

der 
34- 

919- 

o 

0 

o2^ 

"i'> 

^ 

n 

u 

«z 

u. 

u 

c 

Si- 

^Bu 

-^-Z 

T3<   «  p. 

Qtl)   C  „ 

a)C»3  <u 

T) 

be  pr 
r  cha 
in  US 

§ 

n 

1 

■^  o  (U 

r 

Sv^S 

U) 

rji 

'^  ©   3  0 
OJ  O  t  c 

E 

□ 

TD  ^-  j2  Q) 

6 

ex. 

01 

si^s^y 

? 

<oEa! 

u 

Q. 

n 

o 

5 
D 
d 

5  -o 


o 
o 

CD 


a. 
S 

o 
o 


V:    i^        t;        oj 


in 


•a 


^1  8 


s^  i 


(A 


a 

s 


;  a. 
:  <  .. 
:  en  e 

»£  a 

■So 


o 

o 


8  3     6 
0.   B 


|U  D 


^1 

o  o 


■e  s 

2  O 
£  U 


3    EI  3  0 


•n  il 


3 

ID 

3 
o 

p 
E 


a 


0 

o 

CO 


t  5.0  ta  Eg  o 
5;  St  So  o>  S 

?  a.£  Att  L)  o  ^ 


0 


§  o 


CD 
0 

CO 

CT 

O 

O 


O 

^  =! 
CD  FS 

CD  ^ 

^  X  Q 

Ocn<9 

4:^03 


S3g 


m 


CD  «aS 

CD  ^2 

5  CD  ._ 
P   DO^ 

^  X  Q 

Oai<9 

•--]  OH. 
JN,  o  3 
O        (0 


(B  §  Q 


8  o 


CD 

Z3 
CO 

CT 

O 


si 

CD  m 


g    s 


o 
o 


u  00 
^  X 

-^  o 
o 

CO 


DD 

^C 

^0) 

SZ 

sm 

iO) 

?a> 

n 

,^J) 

Mjn 

g"D 

ffll- 

^< 

w 

0  :^ 

r— 

>Go  J2 


o 

00 


Q 

(O 

Q 

N 

I 


r 

p- 

7' 

^ 

H 

Tl 

m 

U 

m 
0 
w 
> 

-4  > 

IF 

u 

m 

CO 
C/3 

H 

m 

> 

> 

H 

U 

JJ 

m 

m 

-c 

m 

tfl 

03 

C 

(f) 

-n 

^m 

sC/) 

iO) 

?JU 

£^m 

o-g 

gi- 

^^ 

C/^ 

5^ 

> 

(— 

(T 

Z 

z 

^ 

-1 

Tl 

m 

u 

m 
0 
(n 

H 
> 

H  > 

XF 

0 
m 

05 

0 
CO 

— i 

m  > 

t> 

u  Ju 

0 

m 

•< 

m 

w 

The  Library  of  Computer 
and  Information  Sciences 


Please  accept  my  application  for  trial  membership 
and  send  me  ttie  ENCYCLOPEDIA  OF  COMPUTER 
SCIENCE  (44900-3)  billing  me  only  S2.95.  I  agree  to 
purchase  at  least  three  additional  Selections  or 
AKernales  over  the  next  12  months.  Savings  range  up 
to  30%  and  occasionally  even  more.  My  membership 
is  cancelable  any  time  after  I  buy  these  three  books.  A 
shipping  and  handling  charge  is  added  to  all  ship- 
ments. 

No-Risk  Guarantee:  If  you  are  not  satisfied— for  any 
reason— you  may  return  the  Encyclopedia  of  Com- 
puter Science  within  10  days  and  your  membership 
will  be  canceled  and  you  will  owe  nothing. 

Name 


Name  of  firm_ 

Address^ 
City 


(if  you  want  subscription  sent  to  your  office) 
Apt 


State. 


_Zip_ 


(Offer  good  in  Continental  US.  and  Canada  only.  Prices 
siigtitly  higher  in  Canada.) 


Compute  8/82 


7-BL4 


The  Library  of  Computer 
and  Information  Sciences 


Please  accept  my  application  for  trial  membership 
and  send  me  the  ENCYCLOPEDIA  OF  COMPUTER 
SCIENCE  (44900-3)  billing  me  only  $2.95.  I  agree  to 
purchase  at  least  three  additional  Selections  or 
Alternates  over  the  next  12  months.  Savings  range  up 
to  30%  and  occasionally  even  more.  My  membership 
is  cancelable  any  time  after  I  buy  these  three  books.  A 
shipping  and  handling  charge  is  added  to  all  ship- 
ments. 

No-Rlsk  Guarantee:  If  you  are  not  satisfied- for  any 
reason— you  may  return  the  Encyclopedia  of  Com- 
puter Science  within  10  days  and  your  membership 
will  be  canceled  and  you  will  owe  nothing. 

Name 

Name  of  firm 


Address. 


(if  you  want  subscription  sent  to  your  office) 
Apt 


City. 


State^ 


-Zip_ 


(Offer  good  in  Continental  U.S.  and  Canada  only  Prices 
sligtitly  higtier  in  Canada.) 
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Finally,  there's  one  full  family  of  printers  that  covers  every  business  or  word  processing  application- 
all  fromC.  Itch,  a  company  known  for  packing  more  product  into  less  price;  and  all  distributed 
exclusively  by  Leading  Edge,  a  company  known  for  searching  out  and  providing  that  very  thing. 
Which  means  that  one  call  to  one  source  can  get  you  any  printer,  any  time  you  need  it.  for  any  purpose. 


""  THE  PRO'S. 


The  Prowriters:  business  printers-and  more.  The  "more"  is  a  dor-matrix  process  with  more  dots.  It  gives  you  denser, 
correspondence  quality  copy  (as  opposed  to  business  quality  copy,  which  looks  like  a  bad  job  of  spray-painting). 
Prowriter :  120  cps.  80  columns  dot  matrix  compressable  to  136. 10"  carriage.  Parallel  or  serial  interface. 
Prowriter  2:  Same  as  Prowriter,  except  15"  carriage  allows  full  136  columns  in  normal  print  mode. 

Parallel  or  serial  interface. 


'BmmwL:.::'-:::''-'''''^^-^ 


PR0WRITK2 


PROWRITER 


THE  STAR. 


'     The  Starwriter  F-10.  In  short  (or  more  precisely,  in  a  sleek  6"  high.  30-pound  unit),  it  gives  you  more 
of  just  about  everything-except  bulk  and  noise-than  any  other  printer  in  its  price  range.  It's  a  40  cps  letter-quality 
I  daisy-wheel  with  a  bunch  of  built-in  functions  to  simplify  and  speed  up  word  processing. 

It  plugs  into  almost  any  micro  on  the  market,  seria  or  parallel. 


SWWRITERF-IO 


M 


And  THE  MASTER. 

The  Printmaster  F-10.  Does  all  the  same  good  stuff  as  the  Starwriter  except,  at  55  cps.  the  Master  does  it  faster. 


Distributed  Exclusively  by  Leading  Edge  Products,  Inc..  225  Turnpike  Street.  Canton.  Massachusetts  02021. 
Call:  toll-free  1-800-343-6833:  or  in  Massachusetts  call  collect  16171 8^-8150.  Telex  951-624. 


THE  COMMODORE  COMPUTERS 

"FROM  300  TO  1995,  THEY  COST  LESS  AND  GIVE 
YOU  MORE  FOR  YOUR  MONEY  READ  OUR  CHART." 


— William  Shatner 


The  idea  of  a  computer  in  even'  office  and  home  used  to  be 
science  fiction.  Now  it's  becoming  a  reality.  The  question  is, 
with  so  many  to  choose  from,  which  computer  should  you 
bwy?  When  you  consider  the  facts,  the  clear  choice  is 
Commodore. 

COMPARE  OUR  $995  COMPUTER 


FEATURES 

COMMODORE 
4016 

API'I.E 

11 

IBM 

Bast!  Price 

$995 

SL330 

$1,565 

12"  Green  Screen 

Standard 

299 

345 

IEEE  Interface 
TOTAL 

Standard 
S995 

JOO 
SL929 

NO 

$1,910 

Upper  &  Lower 
Case  Letters 

Standard 

NO 

Standard 

Separate  Numeric 
Key  Pad 

Standard 

NO 

Standard 

Intelligent 
Peripherals 

Standard 

NO 

NO 

Real  Time  Clock 

Standard 

NO 

NO 

Maximum  S'i"  Disk 
Capacity  per  Drive 

500  K 

143K 

160K 

Prices  arL-  as  ijI  iIil-  iiin^l  recent  pu 
capabililics  cltjlc  lllSK  1  PET^40I 
ihown  varv  in  thi[r  dei::ee  of  eupa 

lihliL^d  price  lists,  ^cpicni 
X  Disk  Drives  and  Pfinter 
ndah-ilitv. 

^r,  19S1  iinJ  appro 
s  are  not  inclu  jed 

n  prit-es.  Models 

Many  experts  rate  Commodore  Computers  as  the  best 
desk-top  computers  in  their  class.  They  provide  more  storage 
power—  up  to  1,000.0(X)  characters  on  5'/i"  dual  disks  — than 
any  systems  in  their  price  range.  Most  come  with  a  built-in 
green  display  screen.  With  comparable  systems,  the  screen  is 
an  added  expense.  Our  systems  are  more  affordable.  One 
reason:  we  make  our  own  microprocessors.  Many 
competitors  u.se  ours.  .4nd  the  compatibility  of  peripherals 
and  basic  programs  lets  you  easily  expand  your  system  as 
your  requirements  grow.  Which  helps  explain  why 
Commodore  is  already  the  No.  1  desk-top  computer  in 
Europe  with  more  than  a  quitrter  of  a  million  computers  sold 
worldwide. 

WE  WROTE  THE  BOOK  ON  SOFTWARE. 

The  Commodore  Software  Encyclopedia  is  a  com- 
prehensive directory  of  over  500  programs  for 
business,  education,  recreation  and  personal  use. 
Pick  up  a  copy  at  your  local  Commodore  dealer. 


FULL  SERVICE,  FULL  SUPPORT. 

Commodore  dealers  throughout  (he  countr)'  offer 
you  prompt  local  service.  In  addition,  our  new 
national  service  contract  with  TRW  provides 
nationwide  support.  Visit  your  Commodore 
dealer  todav  for  a  hands-on  demonstration. 


I     Commodore  Computer  Sysiems 
6K1  .Moore  Roud 
King  of  Prus.sia,  PA19406 


Canadian  Residents: 

Commodore  Computer  Systems 

.1370  Phiirmacy  Avenue 

Agincourt,  Ontario,  Canada,  Ml  W  2K4 

Please  send  me  more  information.  co-.s 

Name 


"I 


ft  commodore 

^  COMPUTER 


